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Purdue  University,  road  school. 35,     93 

"Industrial    Arts    Index" 217 

Instruction  in  Koad  Building  (Ed.)...    154 
Inter-County    steel    bridge    in    Oregon 

to    cost    $198,400 221 

Intermountain    Good    Roads    Associa- 
tion        222 

Iowa: 

■  Cedar  Rapids,  smooth  track  cross- 
ings secured  by  use  of  rein- 
forced concrete  slabs (n)    173 

Clayton   County,    earth   roads,   pa- 
trol  system    (n)    247 

Des      Moines,      gravel      for      Polk 

county     (n)    173 

Highway  accidents (n)    139 

Mount  Ayr  plan  for  paving.  .  .  (n)    225 

1915  Expenditures    for    road    and 
bridge    work    141 

1916  Road  work.  Amount  available 
for   146 

Paving  contracts  in  cities 101 

State    highway    commission: 

Recommends  patrol  system. (n)    104 
Service  Bulletin   141 

J 

"Jacob's   Ladder"    Route *245 

Jeftery   Co.,   Thos.   B 82 

K 

Kahsas: 

Agricultural    College,     Conference 
on     Highway     Engineering     at 

(program)     100 

Prison  labor (n)    139 

Shawnee  County,  bridges 263 

Topeka,  paving  in (n)    144.   181 

Wyandotte  County,  cost  of  bridges.   189 

Kelly-Springfleld  Motor  Truck  Co 176 

Kentucky: 

Barbourville,    funds    for    road    re- 
pair  (n)    262 

Campbell    County,    road    improve- 
ments      (n)    258 

Christian       County       bond       elec- 
tion      (n)    254 

Fayette  County,  roads  out  of  Lex- 
ington     (n)    258 

Highway   work   in *61 

Louisville,   Paving  in 90 

Road   bonds    in   counties 147 

Scott  County: 

Road    improvement 259 

Inter-county  highways. ...  (n)   189 
University     of,     Lexington;     Road 

Builders'  Week,  program 31 

Knox  Motors  Associates 217 

Koehring   Machine  Co 217 

L 

Laborers,   shortage  of (n)    257 

Law,  Motor  Cycle,  in  New  York  State.   180 
Lectures  on  highway  work,  Columbia 

University     27 

Lee  Loader  Co 82    217 

Letters    to    the    Editor:                        "      ' 
Brick  to  Resurface  Worn-out  Ma- 
cadam   (C.    A.   Bingham) 81 

Cost  of  Street  Cleaning  in  Cleve- 
land,  Ohio    (Gus.   A.   Hanna) .  . . .      81 
Extension  Work  in  Road  Building 
by    Pennsylvania    State    College 

(R.    L.    Sackett) 249 

Hearing  on  the  Luten  Bridge  Pat- 

,    ents   (W.  S.  Gearhart) 22 

Opacifications  and  Proposals"   (R. 

T  ■  tV  Hall) 22 

Lime    Hydrated,   Effect   of ■.  . .    139 

T  ut"!"/"  ^'*?^'^\y'  The  Route  of  the.  (n)    200 
Littleford  Brothers  253 

^vfi'tt'     '^"""•n  .  J-.     appointed  '  stkte 

highway  commissioner  of  Florida.  .  .    227 
Louisiana: 

Jefferson  Davis  Parish,  bond  elec- 
tion       (n)   154 

T  nff  "l.'^'Ji'^  ^^"1^^  ■*'°te'J  bonds]  :(n)    262 
Luten   Bridge   Patents.  Hearing  on   the 
(Letter  to  the  Editor) 22 

•Illustrated;    (Ed.)    Editorial;    (n)   Note. 
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Macadam,  A  Bituminous,  Road  at  Bear 
Mountain     in     Palisades     Interstate 

Park.    By  Burton  H.  AUbee '233 

Macadam,       Bituminous,        Highways; 

Field   Books  for •164 

Macadam,  Surface  Treated,  in  Warren 

County,  Miss •155 

Machine    Used    In    the    Department    of 
Public    Works,    Portland,    Ore.,    for 

cutting  pavement  samples '215 

Machinery: 

Concrete  Mixers    *216,   •217 

Expansion  Joint,  New •175 

Graders    ^252 

Gravel    Heater,    Mullen •253 

Machine     for-     cutting     pavement 

samples    •215 

Quad   •82 

Roller,    Motor ^253 

Roller,   Road    ^253 

Roller,    Tamper    ^82 

Sand  and  Stone  Drier,  Portable.  .  .'175 

Sprinkler,   Combination •251 

Squeegee,   Motor-Driven    -irb 

Steel  Forms..., 177 

Street   Plushers •24,   '82,    ^251 

Street  Pavers    'ISS,   ^251 

Tractors    ^24     ^217 

Trucks    •82.'    ^176 

Machinery,  Large  Shipment  of  Road.. •252 
Machinery,   Road,   The   Exportation   of 

after  the  European  War  (Ed.) 232 

Maine: 

Good  Roads  Meeting  at  Bangor...   182 
Organizing     patrol     for     highway 

maintenance 145 

Roads  damaged  by  storm 229,  261 

Maintenance  and  Repair  of  City  Pave- 
ments    (New    York).      By    Geo.    W. 

Tillson    32 

Maintenance.  Folder  on (n)      90 

Manitoba,      Good     Roads     Association 

meeting   144 

Manufacturers     of     Concrete     Mixers 

Organize    139 

Marking    Roads    in    New    Hampshire, 

Methods  of 172 

Maryland: 

Annapolis  to  Washington,  road...    154 
Appropriation       for       roads       and 

bridges 187 

Baltimore: 

Engineers'   Club  of,   election..    262 

Paving  in 35,  193,  260,   263 

Baltimore  County,  Concrete  Roads 
In      (from     Annual     Report     of 

Roads   Engineer)    •201 

Contractors  must  pay  license  fee.   227 
State   Roads   Commission: 

Protests  against  Adamson  bill, 

(n)    258 

Reports  for  1912-13-14-15 250 

Massachusetts: 

Boston,  Widening  streets  in 36 

Concord,    Annual    Report    of    Road 

Commissioners     174 

Essex    County    bridge    reconstruc- 
tion      (n)    226 

History  of  Highway  Development 

in.     By  Wm.  E.  McClintock 211 

Pittsfleld     and     Huntington,     The 
New  Route  Between.     By  G.   R. 

Smith    '245 

Somervllle,      Annual      Report      of 

Street  Commissioner 250 

Springfield,  Dwight  Street (n)   262 

South  Hadley,   Use   of  Flush   Coat 

of  Asphalt   in (n)    254 

Worcester    Road    Congress 19 

Papers   presented   at 9 

Mayors,  Conference  of  New  York  State  225 
McArdle,  P.  C,  Will  superintend  Pav- 
ing in  Vermilion  County,  111 183 

McLean,  W.  A.,  appointed  Deputy  Min- 
ister  of  Highways   of   Ontario 88 

Meetings,  Notices  of  Coming:  (See 
also  pages  23,  30,  33,  37,  44,  81, 
88,  94,  102,  137.  143,  147,  152,  174, 
182,  186,  190,  193,  214,  222,  225, 
229,  250,  257,  261,  266.) 

American    Concrete    Institute 37 

American  Road   Builders'  Associa- 
tion         190 

American  Society  for  Testing  Ma- 
terials  215,  222 

American    Society   of   Engineering 

Contractors     34 

Canada: 

Ontario  Conference  on  Road 
Construction  for  County 
Road     Superintendents     and 

Engineers    37 

Georgia: 

Cherokee     Club     of     Carters- 

vlUe     194 

Illinois: 

County       Superintendents      of 

Highways     30 

Quincy  Chamber  of  Commerce     34 
Intermountain     Good     Roads     As- 
sociation      222,   258 

Kansas  Engineering  Society 34 


Meetings.     Notices    of    Coming     (Con-  "** 
tinued): 

Lincoln    Highway   Asgociation 30 

Maine: 

,  Bangor  Clhamber  of  Commerce  143 
Michigan    Engineering    Society...     30 
Michigan    State    Good    Roads    As- 
sociation         190 

National       Conference       on      City 

Planning    260 

New   York: 

Conference  of  New  York  State 

Mayors    225 

Snow   Removal   Conference...    102 
New    York    City,   Municipal    Engl- 

neers  of  the  City  of  New  York.     94 
North  Carolina  Good  Roads  Asso- 
ciation      190,  229,  257 

Ohio   Engineering   Society 44 

Pennsylvania: 

Cambria,    Board    of    Supervi- 
sors'  Association    94 

Pennsylvania  Good  Roads  As- 
sociation       266 

Pikes  Peak   Ocean-to-Ocean  High- 
way   Association    34 

Road    Builders'    Institute,   Univer- 
sity  of   Washington 193 

Society  for  the  Promotion  of  En- 
gineering   Education     194,  261 

Texas: 

Four   States  Highway  Associ- 
ation   (Texarkana)    143 

Texas   Good  Roads  Association...   143 
Washington    State    Association    of 

County    Commissioners 261 

Yosemlte-to-the-Sea    Good    Roads 

Association    230 

Meetings,    Reports    of: 

Alabama   Association   of  Highway 

Engineers     30,  38 

American    Society    of   Civil    Engi- 
neers'     Special      Committee     on 

Materials    38 

Arizona   Good    Roads    Association.  230 
California: 

Cabrlllo    Commercial    Club    of 

San    Diego    268 

Canada: 

Canadian     and      International 

Good    Roads    Congress 143 

Canadian    Good    Roads    Asso- 
ciation          162 

Manitoba   Goods   Roads   Asso- 
ciation     144 

Florida  State  Good  Roads  Associ- 
ation       190 

Illinois: 

Springfield    Engineers'    Club..    147 
Kentucky: 

County    Road    Engineers'    As- 
sociation of   94 

Southern   Central  Good  Roads 

Association    194 

Louisiana   Engineering   Society...      44 
Maine; 

Good  Roads  Committee  of  the 
Chamber    of    Commerce     of 

Portland    182 

Maryland,     Baltimore,    Engineers' 

Club   of    262 

Massachusetts,      Worcester     Road 

Congress    19 

Michigan: 

Eastern,    Road   Meeting    for..   268 

Engineering    Society    38 

Good  Roads  Association 226 

Missouri.  Highwav  Engineers'  As- 
sociation   of    182 

New   Hampshire   Good   Roads   As- 

ciatlon    147 

New   York; 

Chautaqua  County  Association 

of  Highway  Su-^erintendents  152 
State    Association    of    County 
Superintendents     of     High- 
ways          94 

Ohio  Paving  Brick  Manufacturers' 

Association    194 

Pennsylvania,    Engineers'   Club   of 

Northeastern    182 

Tennessee   Road   Officials'   Confer- 
ence        102 

Tennessee,      West,      Good      Roads 

Conference     148 

Texas   County   Officials'   Meeting..   147 
Texas    Good    Roads    Association..   162 
United  States  Good  Roads  Associ- 
ation      34 

Vermont  Society  of  Engineers.144,  147 
Virginia    Road    Builders'    Assocla-' 

tlon     94 

Wisconsin    Good    Roads    Associa- 
tion        226 

Merchant  &  Evans  Co 177 

Michigan: 

Hay  County,  patrol  system 227 

Detroit: 

Belle  Isle  Bridge (n)    148 

Board  of  Commerce (n)     90 

Michigan     Detroit-Chicago    High- 
way Association (n)     4* 
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Pase 
MIchiican    (Continued): 

Kii»l<TH  MichlKan  Roail  MoutiiiB. . .    258 
.MirhiKHii   State  Good  Itouds  Abso- 

,i,\tii>ii   226,  249 

so-i>ower  tax iH 

of;     short     course     in 

(•nsineerinsr 20,  24S 

Wayin;  County,  concrete  roads.(n)     20 

MileaK«  and  Cost  (Ed.) 232 

Minnesota: 

Kxtensive   road   improvements IST 

Minneapolis.  Paving  In 90,  164,  257 

"Minnesota  Highway  Journal" 254 

;;t.  I'aul.  street  work 90,   226 

Winona,  highway  contracts 141 

Mississippi: 

Harrison   County,   brick   highway, 

(n)      67 

Jackson  to  Memphis,  roads 146 

L,incoln  County  bond  issue 222 

oxford.    I^afayette     County,    Good 

Roads  Association 189 

I'roiertion  of  Coast  Roads 90 

State   Highway   Commission: 

Election  of  officers 219 

Legislature  against 145 

Sunflower  County,  bond  issue.. In)    181 
Warren    County.    Surface    Treated 

Macadam  in •156 

Waahington  County,  roads (n)   222 

Yasoo  County,  bond  issue (n)   266 

Missouri: 

Clay  County,  bond  issue (n)227,  248 

Jackson  County,  macadam  road...    223 
St.  Louis  County: 

Bond  Issues 87,   130 

EdwardsvtUe  Township  to 

to  build  bridge (n)   164 

Engineers  for  road  work  in. ..    14 1 
Free   parking  space  for  auto- 
mobiles       225 

St.  Lrf>uis  County  Road  and  Bridge 

Association (n)      26 

Stoddard  County,  bond  issue 227 

Worth  County;  Draggers,  as  Well 
as    "Boosters" '247 

Mitchel.  Mayor;  protests  against  state 

road    tax 67 

Mixer  (see  Machinery). 

Montana: 

Butte  County,  Paving  in (n)  254 

Yellowstone  County,  roads (n)  174 

Motor  cycle  registration 180 

Motor  registration  In  Pennsylvania. . .  269 

.Motor  tax  receipts  In  New  York  State.  256 
.Motor    Truck    Traffic.     By    Wm.    Rice 

Smith    28 

Motor  vehicle  licenses.  New  York. .  .29,  230 

Motor  vehicle  licenses.  Pennsylvania. .  29 

Mullen  gravel  heater •253 

"Mysteries"     of    Concrete    Road    Con- 
struction, The.     By  W.  H.  Reed 243 

N 

National   Association   of   Mixer   Manu- 

facttirers 1*9 

National  Conference  on  City  Planning.    250 
National     Electric    Light    Association 

Committee's  Report  on  Roads 234 

National    Lime    Manufacturers'    Asso- 
ciation        139 

National    Road    In    Pennsylvania,    The 

Old.     By  John  Russell  Wilson •69 

National  Road.  The   (book'  notice) '250 

National    Slag    Co 83 

.Natural  Cement  for  Highway  Work. . .    252 
Natural   Cement  for   Road   and   Street 

Foundations  (Ed.)   2:!2 

Nebraska: 

Douglas  County,  paving  bonds, 

(n)  32.   174 
Douglas  County  Good  Roads  Club, 

election    (n)    154 

Nelson,   A.   M..   appointed   State  High- 
way  CommlMsloner   of   Tennessee...    •77 
NetherlBn<ls,    Amsterdam,   street   pav- 
ing     1*1 

New   Hampshire:  ... 

Hood  Roads  Association,  election.    147 
lilKhway  Department;  Patrolman's 

ll.indbook    174 

Methods  of  marking  roads 172 

l:...i(l«  at   Low   Cost  for   Moderate 
Traffic.    By  F.  B.  Everett 12" 

New  Jersey:  _ 

Camden:     City    Highway    Depart- 
ment, Reports 156.   174 

Delaware  River  bridge,  (n)  130.17!).  189 
Department  of  Public  Roads,  Op- 
erations of 95 

Highway  work:  Recommendations 

by  Gov.   Fielder 68 

Newark,  traffic  congestion 46 

•Illustrated;    'F.rl  i    IMItorlal;    (n)   Note. 


Page 
New  Jersey    (Continued): 

Road  bill,  J7, 000,000 188,  260 

State  Highway  Commissioner  rec- 
ommends   new    method    of    road 

control   256 

Toll  bridges (n)    ISO,  189 

Toll  roads .•. 23 

New  York: 

Buffalo  and  Tonawanda,  road  be- 
tween   (n)     36 

Chautauqua  County: 

Highway  work  in 228 

Election,      highway      superin- 
tendents        152 

Convicts  on  road  maintenance....    226 

County  highway  aid 149 

Croton-on-Hudson,   ijuard   rall....^l38 

Dunkirk,  plan  for  paving (n)    258 

EUenville,  concrete  pavement •105 

Erie  County,  road  work.  .  .136,  187,   189 
Herkimer  County,  Board  of  Super- 
visors       189 

Highway  Law,   Proposed   Changes 

in   89 

Monroe  County,  highway  work.(n)      32 
Motorcycles,  new  law  for  register- 
ing      180 

Motor  vehicle  tax  receipts, 

(n)    29,    230,  256 
Nassau   County,   Roaedale  to  Mas- 

sapequa,  highway (n)    226 

Palisades    Interstate    Park,    Bitu- 
minous Macadam  Road  in •233 

Road  Tax,  Mayor  protests  against 

pavlnjr    large       ■'•t   of 67 

-Road  Work  by  counties 85 

Rochester,  street  work (n)    173 

Saratoga    County,    commission    to 

purchase  rights  of  way (n)    156 

'      Senate  passes  bill  for  maintenance 

of    highways 183 

State   College    of    Forestry,    report 

on    planting    of    trees 221 

State  Highway  Department: 

Contracts,  State  to  Award....    255 
Highway     engineers     organize 

reserve  corps 179 

Report  of  Commissioner 145 

Shortage   of   laborers 257 

Staten    Island,     Southfield    Boule- 
vard      1«9 

Syracuse  to  State  Fair  Grounds, 
Senate  passed  bill   for  highway, 

(n)    189 

Verdict  in  suit  for  highway  fraud. 

State  secures   182 

Watertown: 

Proposed  bi  idge  at 191 

To  do  Its  own  oiling (n)    156 

Whitman,  Gov.,  signs  two  bills 230 

New     York     City     and     the     Highway 
Funds  of  New  York  State 67 

New  York  City: 
Brooklyn: 

Department  of   Parks,   Annual 

Report    250 

Repaying  in;  cost 149 

Columbia  University  to  confer  de- 
gree   of    Master    of    Science.,  (n)    186 

Granite  pavements  in 12.     18 

Maintenance  and  Repair  of  Streets, 

The.    By  Geo.  W.  TlUson 32 

Manhattan  Borough,  appropriation 

for    paving 180 

Police  record  of  number  of  peo- 
ple hurt 191 

Queensboro  Bridge,  repaying. .  (n)   244 

.Snow   Removal 2.   153.    180,    (n)    226 

Special  Court  to  handle  traffic 
cases 259 

North  Carolina: 

Albemarle-Salisbury  Highway  As- 
sociation   formed (n)    186 

Good  Roads  Association  Meeting, 
prizes    257 

University  of,  Good  Roads  Insti- 
tute     29,     39 

Wheel  tax  recommended 29 

North  Dakota: 

Bismarck,   Paving  In (n)    Zb.i 

O 
Ohio: 

Highway    construction;     bids    and  

contracts.. 185.  188,  219,  221,  228,  256 

Belmont  County,  election (n)  224 

Butler  County  road  fund (n)  26^ 

Cincinnati,   bond  election (n)  152 

Cleveland: 

Street    Cleaning    In 'tOH 

Cost  of (n)   23.  81 

.Street  Improvements •8.  257 

Cleveland    and    Cuyahoga    County 

join  in  paving  street 149 

Columbiana      County      road      con- 

tracts (n)  260 

Dayton,  brick  paving (n)  262 

Hamilton  County,  approaches. .  (n)  226 


Dhio    (Continued):  '^^^ 

Flndlay,  paving  pi<>kim in.  ....... .    ig;^ 

Lima,   street  improvements.......      36 

Loraine,    city    prisoners    on    street 

work  .  ■ 269 

Mahoning      County,      viaduct      at 

Youngstown (n)   226 

Mansfield,  river  Improvement. .  (n)    109 

State  aid 147 

State    Highway    Department    pro- 
posals  (27  counties) 264 

Oil    Treatment   for  Highways.     By   W. 

R.  Farrlngton 166 

OlUng   of  Earth    Roads,    Surface;    Bul- 
letin, Illinois  State  Highway  Dept..      80 
Oklahoma: 

Department     of     Highways,     1915 
work 96 

University       of;       correspondence 

course   In  road   building 154 

Ontario  (see  Canada) 37 

Operation  and  Care  of  the  Road  Roller, 

The.     By  W.  Huber 244 

Oregon: 

Columbia  Highway,   The *i,   •124 

Highways  In  forest  reserve. ,  . .  (n)    130 

Inter-county  steel  bridge 221 

Organization  of  Highway  Departments 
and  the  Use  of  Planning  Boards  to 
Simplify  the  Operations,  The.  (W. 
H.    Connell) 14 


Pacific  Highway,  Work  on  the 36 

Page,  L.  W.,  on  work  of  office  of  pub- 
lic roads  and  economics  of  road  im- 
provement        17 

Palisades  Interstate  Park,  A  Bitu- 
minous Macadam  Road  in •233 

Pan-American  Road  Congress 91 

Patents: 

Luten     Bridge     22 

P^lbertine     (Warren     Bros.     Co.).    264 
Recent      26,   84,   140,   178 

Patrolman's    Handbook     174 

I'atrol    System: 

Clayton   County,   Iowa (n)    247 

Bay    County,    Michigan    227 

Pavement: 

Bltoslag     '216 

Bitulithlc,  Cost  Data  on  (Pierce 
County,  Wash.)    210 

Brick.  Construction  Methods; 

Kdltorlal    46 

Opinions   of  Various   Engineers.    *&5 

Concrete,  Tamped  by  Rolling.  By 
P.    Edwin   Clark 'lOS 

Grouted  Granite  Block,  The  Con- 
struction of  a.    By  A.  L.  Upham.*169 

Samples,  machine  for  cutting '215 

Pavement,    What   is  a    (Ed.) 196 

I'avements: 

Asphalt,  Concrete  Foundations 
for.      By      Clifford    Richardson..    205 

Bituminous  Concrete,  The  Func- 
tions Performed  by  Stone  In. 
By   R.    B.    Gage 122 

Bituminous  Macadam  and  Bitu- 
minous Concrete.  By  Arthur  H. 
Blanchard    238 

Concrete,  Subgrade    Contour  for..      36 

Foundations  for  Road  and  Street.    159 

Grouted  Granite  Block,  Causes  of 
Defects  in.  By  Clarence  D.  Pol- 
lock        101 

Heavin"    of     247 

Maintenance  and  Repair  of,  in 
New  York  City.  By  Geo.  W. 
Tilison    3a 

Stone     Block.     Recent     Tendencies 

In.     By  Charles  F.  Knowlton 160 

Paver:     (see   Machinery). 

I'aving  Campaign,  A;  Topeka,  Kan....    144 

I'living: 

City  street;  methods  of  financing 
(Geo  C.   Warren) 22S 

Materials  (conditions  and  locali- 
ties)        11" 

Mixtures,  Asphaltic;  Utilization  of 
Pulverized  Earth  In.  By  Fran- 
<^is   P   Smith    203 

Purposes,  An  Important  Qii.ality  of 
Wood      for.        By     Maj.      W.     W. 

Crosby    170 

Pennsylvania: 

Allegheny  County,  Construction 
and   Maintenance   System   of .  . .  .      72 

Alien  County,  deputy  highway 
superintendents     •'*' 

Allentown,  Department  of  Public 
Works     '»>' 

Carbondale,   streets    (n)    258 

(;arllKle,  brick  resurfacing 81 

Chester,  Edgemont  Ave -.(n)    262 


Jan. — June,  1916 


INDEX    TO    GOOD    ROADS 


VII 


Page 
Pennsylvania    (Continued): 

Good  Roads  Day,  Preparations  for, 

180,   188 
"Good  Roads   Day"    in   Pennsylva- 
nia      209 

"Good  Roads  Days"  In  Pennsyl- 
vania— and  Elsewhere.    (Ed.)....    195 

Good  Roads  Day  Association,  Har- 
risburg,    meeting 266 

Gov.    Brumbaugh    worKs   on   roads.   247 
Highway  Department: 

Commissioner    G  u  n  n  i  ngham 

dead    192 

Increased  motor  registration..   269 
Promotions    under    merit    sys- 
tem        145 

To    build   county   roads 191 

Work  of 2 

Highway  System  of.  The -63 

Montgomery    County,    bridges 192 

Motor  Vehicle  Licenses    29 

National  Road  in  Pennsylvania, 
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SELECTING  THE  TYPE  OF  HIGHWAY  SURFACING 

Among  the  papers  presented  before  the  road  meeting  at 
Worcester  last  month  was  one  by  Major  Crosby  entitled 
"The  Selection  of  Types  for  Road  Surfaces."  This  paper, 
which  is  presented  in  abstract  elsewhere  in  this  issue,  brings 
up  a  subject  to  which  "Good  Roads"  has  given  considerable 
space  on  more  or  less  frequent  occasions  in  the  past.  While 
little  or  nothing  that  is  new  can  be  said  on  the  subject,  it 
is  one  of  so  much  importance  that  it  seems  worth  while 
to  again  emphasize  some  of  the  salient  points  of  the  problem. 

The  two  most  important  phases  of  the  question  are,  first, 
upon  whom  should  devolve  the  duty  of  selecting  the  type  of 
surfacing  for  a  given  case,  and,  second,  how  should  the 
selection  be  made. 

In  these  days  of  specialization  in  every  line  of  work,  it 
would  seem  superfluous  to  argue  the  necessity  for  delegating 
to  an  engineer  the  work  of  selecting  the  kind  of  pavement 
to  put  down  on  a  given  city  street  or  country  road.  The 
fact  remains,  however,  that  this  problem,  which  involves  in 
its  proper  solution  a  very  considerable  amount  of  engineer- 
ing knowledge  and  experience,  is  often  left  to  laymen.  In 
more  than  a  few  places  the  owners  of  abutting  property  havi: 
the  right  of  designating  the  character  of  improvement  to 
be  made  in  the  street  or  road  upon  which  their  property 
fronts.  In  such  cases  there  is,  of  course,  little  likelihood  that 
the  most  suitable  pavement  will  be  chosen.  Depending  upon 
whether  or  not  the  property  owners  themselves  occupy  their 
premises  and  also  upon  other  conditions,  the  choice  will 
be  either  the  pavement  which  most  appeals  to  the  whims  of 
the  majority  or  that  one  which  can  be  put  down  for  the 
least  money  and  will,  therefore,  carry  with  its  construction 
the   smallest  assessment. 

This  result  can  be  expected  when  the  property  owners 
are  not  subject  to  outside  influence.  Unfortunately,  there 
is  sometimes  injected  into  the  proceedings  the  influence  of 
salesmen  or  others,  who,  for  the  sake  of  the  profit  which 
will  accrue  to  them,  do  their  utmost  to  bring  about  the 
selection  of  some  particular  type  of  pavement  regardless 
of  its  suitability. 

The  remedy  for  this  state  of  affairs  will,  in  most  cases, 
be  found  in  legislation,  which  in  turn  must  result  from  a 
realization  of  the  necessity  for  a  change  in  conditions. 
Probably  this  change  will  be  made  eventually,  but  the 
growth  of  public  sentiment,  which  must  precede  it,  will  be 
slow.  It  can  be  accelerated,  however,  by  the  proper  educa- 
tional work,  and  this  is  a  task  to  which  engineers  can  well 
devote  a  portion  of  their  time  and  energy. 

The  second  phase  of  the  problem — the  methods  to  be 
employed  in  the  selection — is  well  covered  in  the  paper  re- 
ferred to.  Assuming  that  the  engineer  has  been  intrusted 
with  the  work  of  determining  the  kind  of  pavement  or  sur- 
facing to  be  used  in  a  given  case,  the  public  has  a  right  to 
assume  that  he  will  apply  his  engineering  knowledge  and 
experience  and  not  be  guided  solely  by  what  Major  Crosby 
has  aptly  termed  "judgment."  With  the  data  now  generally 
available,  it  is  doubtless  impracticable  tp  reduce  the  problem 
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to  an  exact  mathematical  calculation.  At  the  same  time,  as 
pointed  out  in  the  paper,  there  are  involved  certain  funda- 
mental principles,  perhaps  even  formulae,  which  are  applicable 
to  the  majority  of  cases.  There  are  certain  factors  or  certain 
requirements  which  always  enter  into  the  problem,  and  in  any 
given  case  weights  which  will  be  approximately  correct  can 
readily  be  assigned  to  them.  On  the  other  hand,  the  weights 
assigned  in  any  one  case  may  be  entirely  different  from 
those  which  should  be  assigned  in  another  case.  In  other 
words,  any  set  list  of  requirements,  with  a  certain  definite 
weight  for  each  one,  can  not  be  established  for  all  condi- 
tions. This  is  also  a  point  that  is  brought  out  in  Major 
Crosby's  paper.  The  task  of  the  engineer,  therefore,  in- 
volves not  only  an  examination  of  various  types  of  sur- 
facings  with  a  view  to  ascertaining  their  suitability  under 
varying  conditions,  but  also  the  work  of  assigning  to  the 
several  requirements  of  the  ideal  pavement  for  the  case 
under  consideration,  the  weights  which  are  proper  under  the 
conditions  obtaining. 

While  in  no  way  neglecting  the  work  of  perfecting  methods 
of  selecting  pavements,  engineers  should  take  up  the  equally 
important  work  of  placing  the  selection  of  surfacings  in  the 
hands  of  engineers,  where   it  properly  belongs. 


CONTRIBUTED   ARTICLES 

About  four  years  ago,  under  the  above  caption,  we  printed 
an  editorial  calling  to  the  attention  of  engineers  their  oppor- 
tunities to  serve  their  coworkers — and  incidentally  to  secure 
for  themselves  a  fair  return  for  the  labor  involved — by  put- 
ting their  experiences  in  the  form  of  articles  for  publication 
in  the  technical  press.  At  the  beginning  of  a  new  yfar,  it 
seems  appropriate  to  repeat,  in  substance,  what  was  pointed 
out  in  the  editorial  referred  to. 

The  kinds  of  matter  which  a  journal  like  "Good  Roads" 
is  called  upon  to  print  are  many,  but  included  in  what  may 
be  termed  the  "technical  matter"  are  two  very  important 
classes.  The  first  consists  of  papers  presented  at  meetings 
of  engineers  and  road  builders,  and  the  second  of  special 
articles  describing  particular  work.  The  latter  can  best  be 
prepared  by  those  who  are  doing  the  work. 

Very  few  engineers,  however,  realize  their  opportunity  for 
technical  writing.  In  the  first  place,  the  highway  engineer 
does  not  realize  the  interest  which  his  every-day  work  may 
have  for  some  other  engineer  engaged  in  the  same  field.  In 
the  second  place,  he  does  not  realize  that  the  preparation 
of  a  description  of  the  work  or  of  some  special  phase  of  it 
would  be  of  any  benefit  to  him.  Lastly,  the  average  engi- 
neer is  apt  to  distrust  his  own  ability  to  write  an  article. 

As  a  matter  of  fact,  almost  every  engineer  engaged  in  work 
of  any  importance  occasionally  finds  a  way  of  doing  some- 
thing, or  observes  some  operation  performed  by  someone 
else,  which  differs  from  the  usual  and  which  could  be  made 
the  basis  of  an  article  which  would  be  of  interest  to  many 
of  his  coworkers.  It  often  happens  that  an  article  descrip- 
tive of  some  seemingly  insignificant  matter,  some  detail  of 
construction,  is  the  article  which  makes  the  greatest  appeal 
to  the  readers  of  a  technical  publication. 

In  regard  to  the  engineer's  hesitation  in  writing  for  publi- 
cation because  he  feels  that  he  lacks  literary  ability,  it  need 
only  be  pointed  out  that  literary  excellence  may  well  have 
the  least  weight  with  the  editor  who  passes  upon  the  avail- 
ability of  an  article.  The  matter  which  the  article  contains 
is  of  infinitely  more  importance  than  the  method  in  which 
the  data  are  set  forth,  and  the  publication  has  a  staff  whose 
special  work  it  is  to  see  that  the  facts  and  figures  are  pre- 
sented in  the  best  possible  manner. 

The  matter  of  compensation  is  one  relative  to  which  there 
is  considerable  misunderstanding  among  laymen.  The  engi- 
neer who  writes  an  article  and  submits  it  to  a  reputable  jour- 
nal will  be  paid  for  accepted  articles  at  the  rates  current  for 
the  kind  of  matter  which  he  submits. 

"Good  Roads,"  like  every  other  publication,  receives  many 


good  articles.  It  wants  more,  however,  and  it  is  the  wish 
of  the  editors  to  encourage  the  readers  to  submit  matter  of 
the  kind  outlined  in  the  preceding  paragraphs.  A  clear, 
concise  description  of  work  done,  accompanied  if  possibk- 
by  photographs  or  black  and  white  drawings,  furnishes  ideal 
material  for  a  valuable  article.  All  such  matter  submitted 
is  given  the  most  careful  consideration  and,  if  available,  is 
accepted  and  paid  for  at  regular  rates.  Very  often  an  article 
which  is  not  acceptable  in  the  form  in  which  it  is  submitted 
can  be  made  into  a  most  valuable  contribution,  and  in  such 
cases  the  editors  are  glad  to  assist  the  author  in  making  such 
changes  or  additions  as  seem  desirable.  "Good  Roads"  is 
particularly  anxious  to  print  more  and  more  articles  written 
by  its  readers  and  takes  this  opportunity  to  call  the  matter 
to  their  attention  at  a  season  when  engineers  and  others 
engaged  in  road  and  street  work  have  the  most  time  for 
such  work. 


SNOW    REMOVAL 

During  last  month  the  experiences  of  New  York  and  other 
eastern  cities  again  demonstrated  how  far  from  perfect  are 
present  methods  of  snow  removal.  In  New  York,  in  spite 
of  preparations  resulting  from  the  successes  and  failures  of 
previous  years,  a  not  excessively  heavy  fall  of  snow  seriously 
impeded  vehicular  traffic  and  made  walking  extremely  dis- 
agreeable— not  for  a  few  hours,  but  in  some  parts  of  the 
city  for  days. 

In  the  northern  portion  of  the  country,  snowfalls  must 
be  expected  during  several  months  of  the  year  and  the  pub- 
lic has  a  right  to  look  to  the  proper  city  department  for 
a  certain  measure  of  relief  from  the  resulting  disturbance 
of  traffic  conditions — and  for  relief  within  a  reasonable  time. 
The  cleaning  of  streets,  including  the  removal  of  snow,  is 
rightly  among  the  duties  of  street  departments  in  many 
cities,  while  in  others  it  is  under  the  jurisdiction  of  some 
department  closely  allied  to  the  street  department  in  the 
character  of  its  work.  Whether  the  work  should  always  be 
done  by  the  street  department  is  a  matter  of  organization 
that  need  not  be  taken  up  here.  Ways  and  means  of  snow 
removal,  however,  are  manifestly  within  the  scope  of  the 
highway  engineer,  and  it  is  evident  that  sufficient  study  has 
not  been  given  to  the  matter. 

The  problem  has  many  phases,  each  important  in  itself 
and  each  more  or  less  dependent  upon  the  others.  Existing 
machinery  must  be  improved  and  new  apparatus  devised, 
present  methods  must  be  bettered  and  new  ones  developed, 
the  exigencies  of  snow  removal  work  must  be  recognized 
in  the  organization  of  the  responsible  departments  and  steps 
must  be  taken  to  overcome  the  obstacles  interposed  by  labor 
conditions.  The  last  is  by  no  means  the  least  important, 
for  the  nature  of  snow  removal  work  makes  it  necessary 
to  get  together  on  short  notice  a  large  but  temporary  force 
of  laborers. 

Some  attention  has  been  paid  to  snow  removal  at  con- 
ferences and  meetings  of  engineers.  Further  consideration 
is  desirable  and  it  would  seem  that  the  matter  could  well 
be  included  among  the  topics  for  discussion  at  meetings  of 
highway  officials  and  engineers,  such  a  meeting,  for  instance, 
as  that  of  the  American  Road  Builders'  Association — an 
organization  consisting  principally  of  men  actively  engaged 
in  road  and  street  work. 


The   Work   of  the    Pennaylvanlii    State   HlKhwny   Department 

tliiring  the  season  Just  ended  has  consisted  almost  entirely 
of  maintenance,  according  to  an  editorial  In  the  current  issue 
of  the  "Pennsylvania  Highway  News."  To  October  1,  1915.  the 
Improved  roads  taken  care  of  by  the  Malntonance  Division 
Included  8,262.68  miles,  out  -of  a  total  system  of  1D,200  miles. 
This  total  was  made  up  of  roads  of  the  following  types:  Stone 
or  other  hard  surfaced  roads,  1,880.48  miles;  flint,  frravel  and 
shale  roads,  557.75  miles;  earth  roads,  drf£Kf?ed  and  scraped, 
6,824.45  miles.  In  addition  to  this,  the  division  resurfaced 
896.99  miles  during  the  season. 
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The  Columbia  River  Highway  in  Oregon 


The  Columbia  Highway  in  Oregon,  which  follows  the 
southern  shore  of  the  Columbia  River  from  the  "Inland 
Empire"  to  the  sea,  is  regarded  in  many  quarters  as  one  of 
the  finest  scenic  roads  in  America,  if  not  in  the  world.  No 
description  of  this  or  any  other  highway  can  give  the 
rtader  more  than  a  hint  of  the  real  beauty  of  the  scenery. 
Moreover,  the  highway  engineer  is  less  interested  in  the 
scenic  features  of  a  road  than  in  the  engineering  problems 
involved  in  its  construction  and  the  methods  adopted  for 
their  solution.  For  these  reasons,  it  will  be  left  to  the  il- 
lustrations which  accompany  this  article  to  convey  such 
impressions  as  they  can  of  the  magnificent  views  obtainable 


less  than  six  miles  in  length.  In  1872  the  Oregon  Legisla- 
ture appropriated  $50,000  for  the  construction  of  a  road 
fiom  the  mouth  of  the  Sandy  River,  which  flows  into  the  Co- 
lumbia near  the  central  portion  of  Multnomah  County,  east- 
eily  through  the  gorge  of  the  Columbia  to  The  Dalles.  This 
appropriation  was  expended,  and  four  years  later  another  ap- 
propriation of  an  equal  amount  was  made.  The  road  con- 
structed was  very  narrow,  poorly  aligned  and  had  excessive 
grades.  Much  of  this  road  was  destroyed  when  the  O.-W.  R. 
&  N.  Railway  was  built  in  1882. 

Among  the   more   recent   attempts   to   obtain   a   road   into 
Eastern   Oregon  was  one   made  in   1910  by   Henry  Wemme 


BIRD'S-EYE  VIEW  OF   THE  COLUMBIA  HIGHWAY    FROM  HOOD  RIVER  TO  THE  PACIFIC  OCEAN- 
EXHIBITED   BY    THE   ROTARY   CLUB  OF  PORTLAND,   ORE. 


-FROM  A  PAINTING 


from  the  Columbia  Highway,  and  the  text  will  be  devoted 
to  a  brief  historical  sketch  of  the  building  of  the  road  and 
t('  a  description  of  some  of  the  outstanding  engineering  fea- 
tires. 

The  illustration  on  this  page  was  made  from  a  large  oil 
i;ainting  showing  a  bird's-eye  view  of  that  portion  of  the 
highway  from  Hood  River  to  the  Pacific  Ocean.  The  other 
illustrations  consist  of  views  of  some  of  its  especially  note- 
worthy parts  and  of  scenes  along  the  road. 

The  necessity  for  a  highway  connecting  the  seacoast  of 
Oregon  with  the  fertile  country  east  of  the  Cascade  Moun- 
t.iins  has  long  been  recognized,  and  efforts  to  secure  the 
construction  of  a  wagon  road  have  been  made  at  various 
times  during  the  past  half  century.  The  first  wagon  road 
built  on  the  Oregon  side  of  the  river  was  completed  in  1856. 
It  extended  from  Bonneville  to  the  Cascade  Locks  and  was 


and  others,  who  petitioned  the  Multnomah  County  authorities 
to  build  a  road  from  the  town  of  Bridal  Veil  easterly  to  the 
line  between  Multnomah  and  Hood  River  Counties.  In  ac- 
cordance with  this  petition,  a  survey  was  made  by  the  coun- 
ty engineer  from  Bonneville  to  the  Hood  River  County  line, 
and  another  from  a  point  near  Chanticleer  to  Latourell. 
During  the  next  year  a  report  by  the  road  viewers  and  the 
county  surveyor  on  the  road  between  Bridal  Veil  and  the 
Hood  River  County  line  was  adopted.  This  survey  contem- 
plated the  construction  of  a  narrow  wagon  road  having  sharp 
curves  and  steep  grades.  The  following  year  the  county 
built  1.8  miles  on  this  location  east  of  Bridal  Veil.  It  was 
necessary,  however,  to  relocate  and  rebuild  this  section  in 
1914  to  bring  it  up  to  standard. 

In  the  spring  of  1912,  Samuel  Hill  took  two  of  his  friends 
on  the  train  to  Bonneville  near  the  county  line  and  walked 
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Phcto  by  A.  H.  Bamet. 

HORSE-TAIL    FALLS— ON    THE    COLUMBIA    HIGHWAY,    35 
MILES  EAST  OF  PORTLAND.  OREGON. 

them  to  Eagle  Creek  and  then  back  to  Warrendale.  On  this 
trip  he  explained  to  them  the  wonders  of  a  scenic  road  up 
the  Columbia  built  with  standard  grades  and  alignment  and 
24  ft.  wide.  One  of  the  friends  thought  it  just  another  of 
Sam  Hill's  visions. 

In  the  fall  of  1912,  the  effort  to  bring  about  the  construc- 
tion of  a  river  road  was  renewed  by  S.   Benson,  a  wealthy 


timber  owner  of  Oregon,  who  placed  in  the  hands  of  Gov- 
ernor Oswald  West  the  sum  of  $10,000  to  be  used,  with 
convict  labor,  in  the  building  of  a  new  road  around  the  foot 
of  Shell  Rock  Mountain.  This  mountain,  which  is  situated 
in  Hood  River  County,  had  been  regarded  as  an  impassable 
barrier,  tl7e  loose  rock  slides  having  proved  an  effectual  bar 
to  the  meager  attempts  that  had  been  made  towards  the 
construction  and  maintenance  of  a  road. 

This  donation  served  to  revive  interest  in  a  river  road, 
in  spite  of  the  lack  of  success  attending  the  work  done 
under  the  Hood  River  County  authorities,  and  in  1913  the 
building  of  the  Columbia  Highway  on  its  present  magnificent 
scale  was  undertaken.  The  location  and  engineering  work 
in  connection  with  this  road  was  performed  by  the  State 
Highway  Department,  which  was  created  by  the  highway 
law  passed  at  the  1913  session  of  the  Legislature.  Oregon 
was   the   last   of   the    Pacific   Coast   states   to   create   a   state 
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ONEONTA    FALLS,    AT   ONEONTA   GORGE,    NEAR   THE   COL- 
UMBIA  HIGHWAY,    NEAR   HORSE-TAIL  FALLS. 


highway  department.  In  February  of  that  year,  the  mem- 
Ijers  of  the  Oregon  Legislature  were  the  guests  of  Samuel 
Mill  on  a  trip  by  special  train  to  his  estate  on  the  Columbia 
River  at  Maryhill,  Wash.  At  his  own  expense,  Mr.  Hill  had 
constructed  several  miles  of  modern  hard  surfaced  roads 
near  his  ranch,  costing  $120,000.  Returning  from  the  in- 
spection of  these  model  roads,  the  Legislature  passed  the 
law  providing  for  a  state  highway  department. 

The  Highway  Commission  secured  the  services  of  Henry 
L.  Bowlby  as  .State  Highway  Engineer,  and  started  an  ex- 
tensive road  building  canipaign. 

The  first  county  to  take  advantage  of  the  new  highway 
law  was  Jackson  County.  On  July  3,  1913,  this  county 
turned  over  to  the  State  Highway  Department  the  location 
and  construction  of  the  Pacific  Highway  through  that  coun- 
ty and  provided  $500,000  from  a  bond  issue  to  meet  the  costs 
of  construction. 

The  Columbia  Highway  was  the  next  to  feel  the  impijlse 
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of  the  state-wide  campaign  for  good  roads.  The  Board  of 
County  Commissioners  of  Multnomah  County,  under  the 
leadership  of  Rufus  C.  Holman,  by  resolution  on  July  26, 
1913,  appointed  an  advisory  committee,  composed  of  promi- 
i^ent  business  men  of  Portland,  to  advise  them  in  connec- 
tion with  the  new  departure  in  modern  road  building. 

On  Sept.  24  all  of  the  engineering  in  connection  with  the 
Columbia  Highway  was  turned  over  to  the  State  Highway 
Commission.  S.  C.  Lancaster,  a  consulting  highway  engi- 
neer of  Portland,  was  secured  as  Assistant  Highway  Engi- 
neer and  placed  in  charge  of  the  highway  in  Multnomah 
County,  and  the  surveys  started.  Construction  in  this  coun- 
ty began  in  October,  1913.  Twenty-two  and  one-half  miles 
oi  new  road  have  been  built  to  date  at  a  cost  of  approxi- 
mately one  million  dollars.  This  amount  includes  the  cost 
of  the  many  large  and  beautiful  reinforced  concrete  bridges 
and  viaducts  which  were  described  in  "Good  Roads"  of  No- 


Photo   bv  Cross  &  Dimmitt. 

THE  COLUMBIA  HIGHWAY  AT  ONEONTA  GORGE. 

vember  6,  1915.  This  section  of  the  highway  is  known  as 
the  Waterfalls  Section  because  of  the  ten  beautiful  water- 
falls that  are  passed  in  this  distance. 

During  the  summer  of  1915,  22  miles  of  the  Columbia 
Highway  in  this  county  were  paved  with  Warrenite.  The 
hard  surfacing  was  laid  18  ft.  wide,  the  roadway  being  24 
ft.  in  width  over  all. 

A  history  of  the  Columbia  Highway  in  Multnomah  County 
cannot  be  complete  without  a  reference  to  County  Road- 
master  John  B.  Yeon.  A  man  of  wealth  and  large  business 
iiffairs,  he  has  given  two  years  of  his  time  free  to  the  public 
and  has  been  in  active  charge  of  the  construction  of  the  roads 
of  the  county.  All  of  the  road  work,  except  bridges  and 
paving,  has  been  done  under  his  direction  l)y  foremen  and 
gangs  of  laborers.  The  bridges  were  built  and  the  pave- 
n-ent  was  laid  by  contract.  The  cost  of  the  pavement  was 
approximately  $15,000  per  mile,  including  a  10-year  mainte- 
nance bond. 


Photo  by  Weistcr. 

VIADUCT  AND  SIDEHILL.  CONSTRUCTION  THROUGH  SOLID 
ROCK  AND  OVER  SLIDES — MULTNOMAH  COUNTY. 

.Associated  with  Mr.  Yeon  was  Amos  Benson,  who  also 
gave  two  years  of  his  time  to  this  work.  Through  his  ef- 
forts the  right  of  way  was  secured  practically  vvithout  cost 
to  the  county  or  state. 

Rufus  C.  Holman,  the  efficient  chairman  of  the  Board  of 
County  Commissioners,  fought  for  the  construction  of  this 
road    from    its    inception.     Until    its    completion,    almost,    he 
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COLUMBIA  HIGHWAY  IN  MULTNOMAH  COUNTY— SHOWING 
RUBBLE  WALLS  AND  WARRENITE  PAVEMENT. 
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Phuto  by  A.  U.  Bamet. 

THE    COLUMBIA    HIGHWAY    AND     BRIDGE    AT    MULTNO- 
MAH FALLS — O.-W.  R.  &  N.  RY.  IN  FOREGROUND, 
MULTNOMAH  FALLS  IN  BACKGROUND. 

was  the  only  memlier  of  the  county  board  who  was  in  sym- 
pathy with  the  proposed  scenic  highway. 

The  Columbia  Highway  starts  at  Seaside  on  the  Pacific 
Ocean  in  Clatsop  County.  It  parallels  the  ocean  beach  for 
12  miles  and  then  cuts  across  the  marshlands,  a  distance  of 
12  miles,  to  the  city  of  Astoria.     From  Astoria  east  in  Clat- 


sop County  the  highway  extends  28  miles  to  the  Columbia 
County  line.  This  section  was  completed  with  the  money 
raised  from  a  $400,000  county  bond  issue  voted  on  Nov.  4, 
1913.  The  surveys  were  started  in  this  county  by  the  State 
Highway  Department  on  Oct.  16,  1913,  and  the  maps,  profiles 
and  estin*ates  were  completed  April  4,  1914,  covering  a  loca- 
tion of  46  miles,  much  of  it  through  some  of  the  heaviest 
standing  timber  of  the  Northwest.  The  first  contract  was 
let  on  May  11,  1914,  for  28  miles  of  road.  This  section  cost, 
complete,  including  bridges  and  grading,  $300,000.  It  will 
be  hard  surfaced  by  the  state  in  the  next  few  years. 

The  first  unit  of  the  Columbia  Highway  to  be  hard  sur- 
faced was  in  this  county,  2  miles  of  Warrenite  being  laid 
between  Seaside  and  Gearhart  in  1914  and  3  miles  of  concrete 
near  Warrenton  the  same  season.  On  Bugbee  Mountain, 
jtist  east  of  Astoria  and  overlooking  the  mouth  of  the  Co- 
lumbia, the  highway  runs  out  of  a  forest  of  firs  at  an  eleva- 


Fhoto  by  A.  H.  Barnes. 

VIADUCT     AND     BOWLKT     TUNNEL     DURING 
TION— HOOD   RIVBR   COUNTY. 


CONSTRUC 


I'hoto  by  Wcistcr. 

"OREGON'S  AXENSTRASSE,"   THE  TUNNEL  SHOWN  IN  THE 
ILLUSTRATION  AT  THE  BOTTOM  OF  OTHER  COLUMN. 

tion  of  700  ft.  to  descend  650  ft.  on  a  5  per  cent,  grade  along 
the  face  of  the  cliflf.  The  descent  is  accomplished  by  four 
wonderful  hairpin  curves,  and  yet  the  road  is  so  located  as 
to  preserve  a  long  sight  line  on  each  curve.  This  is  un- 
questionably the  grandest  featijre  of  the  lower  section  of  the 
highway.  From  the  crest  you  command  a  view  extending  up 
and  down  the  river  for  40  miles. 

Following  the  highway  up  the  river  towards  Portland,  we 
pass  through  Columbia  County  for  56  miles.  The  scenery 
is  not  so  grand,  but  the  cost  of  construction  is  heavy.  This 
county  in  February,  1914,  voted  $360,000,  which  was  turned 
over  to  the  State  Highway  Department  to  expend.  The  sur- 
veys started  Oct.  17,  1913,  and  were  completed  on  April  21, 
1914.     Construction  was  started  May  17,  1914. 

In  Hood  River  County  the  gorge  of  the  Columbia  widens 
out  again  above  the  Cascades,  producing  some  of  the  grand- 
est and  most  rugged  scenery  to  be  encountered  in  the  world. 
At  one  point  five  miles  west  of  the  city  of  Hood  River, 
famous  for  its  red  apples,  the  highway  passes  through  a 
fioHd  rock  ridge,  known  as  Storm  Crest,  for  a  distance  of 
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Photo  hi/  A.  II.  Barnes. 

IXTKHIOR    OF    THE    liUWLBY    TUNNKL,    SHO^VN    IN    ILLUS- 
TRATION   ON    OPPOSITE    PAGE. 

400  ft.  This  tunnel  reminds  the  tourist  of  the  Axenstrasso 
on  Lake  Lucerne.  Windows  have  been  cut  from  the  tunnel 
to  the  face  of  the  basalt  cliff,  lighting  up  the  interior  and 
giving  a  magnificent  view  looking  out  and  down  onto  the 
river  and  across  over  the  neighboring  state  of  Washington. 
This  tunnel  is  18  ft.  wide  and  19  ft.  high  with  a  length  oi 
400  ft.  The  windows  are  20  ft.  wide  and  19  ft.  high.  It  is 
a  marvelous  piece  of  engineering  workmanship  and  excellent 
results  were  obtained  by  the  contractor.  A  bonus  was  pro- 
vided in  the  specifications  which  made  it  worth  while  for  the 
contractor  to  use  great  care  in  driving  this  wonderful  tun- 
nel. It  has  not  been  officially  named,  but  by  some  it  is 
'called  "Oregon's  Axenstrasse,"  by  others  the  "Bowlby  Tun- 
nel," after  the  State  Highwaj-  Engineer  who  planned  it  and 
made  its  construction  possible. 

The  press  of  Oregon  aided  in  every  way  to  advance  the 
cause  of  highway  improvement.  C.  S.  Jackson,  especially, 
f,ave  his  time  and  money  to  advance  the  cause.  He  believed 
that  it  would  form  an  important  link  in  the  scheme  for  de- 
veloping the  Columbia  River  waterway. 

To  Frank  Terrace,  of  Washington,  more  than  to  any  one 
else,  is  due  the  credit  of  convincing  the  Oregon  farmers  of 
the  value  of  good  roads  and  the  desirability  of  voting  the 
lond  issues  to  obtain  them. 

Julius  L.  Meier,  of  Portland,  accepted  the  presidency  of 
the  Columbia  Highway  Association  and  his  zeal  never  flagged 
during  the  prosecution  of  the  work. 

The  Columbia  highway  in  Multnomah  County  has  been 
practically   completed.     It   is   described   and   illustrated   with 


Photo  hy  Cross  if  Dimmitt, 

THE    COLUMBIA    HIGHWAY    AT    CROWN    I'OINT,    SHOWING 
SIDEWALK.    RAIL    AND    LIGHT    STANDARDS. 

V  onderful  colored  photographs  in  a  book  recently  published 
by  S.  C.  Lancaster,  entitled  "The  Columbia — America's 
Great  Highway." 

One  of  the  points  of  especial  interest  in  this  county  is  the 
tunnel  at  Oneonta  Gorge,  which  is  also  shown  in  one  of  the 
accompanying  illustrations.  The  highway  crosses  the  stream 
en  a  reinforced  concrete  bridge  and  passes  immediately  into 
the  tunnel,  which  is  125  ft.  long  from  portal  to  portal.  The 
height  of  the  rock  is  205  ft.  It  was  impossible  to  leave  more 
than  18  ft.  of  rock  to  support  the  side  of  the  mountain  next 
to  the  railroad  track,  and  for  this  reason  it  was  necessary 
to  fill  some  of  the  fissures  with  concrete. 

The  road  at  Crown  Point  is  also  an  interesting  section, 
both  because  of  the  view  obtainable  from  the  road  and  the 
construction  adopted.  The  road  here  is  carried  around  the 
top  of  the  rock  on  a  curve  of  110  ft.  radius.  The  central 
angle  of  the  curve  is  225  degrees.  A  7-ft.  sidewalk  is  built 
on  the  outer  edge  of  the  road  and  is  protected  by  a  concrete 
railing  4  ft.  high. 

In  many  places  along  the  road  it  was  necessary  to  build 
loops  on  the  sides  of  the  mountains  in  order  to  increase 
t.'ie  length  of  the  road  sufficiently  to  make  it  possible  to  keep 
vithin  the  limitations  of  the  maximum  grade  of  5  per  cent. 
Many  retaining  walls  were  also  necessary  on  sidehills,  one 
of  these,  of  dry  rubble  masonry,  being  shown  in  one  of  the 
accompanying  illustrations.  These  walls  were  built  true  to 
line  and  grade,  and  some  of  them  were  made  26  ft.  in  height, 
the  thickness  at  the  base  being  approximately  .8  of  the 
height,  depending  upon  the  character  of  the  foundation. 


Photo  Vy  Cross  cC  Dimmitt. 

VIEW    OF   CROWN   POINT   AND   THE   COLUMBIA   RIVER    FROM    THE   CROWN   POINT   CHALET. 


8 


GOOD    ROADS 


January  1,  1916 


The  highway  has  a  24-ft.  roadbed,  both  in  cuts  and  fills, 
9nd  the  maximum  gradient  is  5  per  cent.  The  minimum 
radius  of  curvature  is  200  ft.,  except  in  a  few  exceptional 
cases.  In  no  place  has  a  radius  of  less  than  100  ft.  been 
used  and  where  the  radius  of  curvature  is  less  than  200  ft.. ' 
the  grade  on  the  curve  has  been  reduced  1  per  cent,  for  each 
50  ft.  of  reduction  in  the  radius. 

Oswald  West,  Governor  of  the  State  of  Oregon,  1911- 
1915,  and  Ben  W.  Olcott,  Secretary  of  State,  were  both 
members  of  the  State  Highway  Commission  under  which 
the  State  Highway  Engineer  acted,  and  their  cooperation 
throughout  made  the  construction  of  the  Columbia  High- 
way a  possibility. 


Wom-Out  Macadam  Road  in  Cleveland, 
Ohio,  Resurfaced  with  Brick 

The  feasibility  of  utilizing  worn-out  macadam  as  a  base 
for  brick  pavement  is  illustrated  by  a  residence  street  in 
Cleveland,  Ohio,  where  a  pavement  of  this  type  has  been  in 
use  for  nearly  a  year  and  a  half. 

The    street,    which    is   shown    in    the    accompanying    illus- 
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trations,  is  known  as  Cedar  Glen  Road  and  is  a  fashionable 
residence  thoroughfare  in  the  eastern  section  of  the  city. 
It  extends  from  the  intersection  of  Overlook  Road  and 
Euclid  Boulevard  to  the  city  limits,  and  throughout  the 
greater  part  of  its  length  is  located  on  a  hill.  The  traffic 
it  carries  is  made  up  largely  of  motor  vehicles  and,  for  a 
residence  district,  is  extremely  heavy  as  the  road  is  a  sort 
of  gateway  to  the  rapidly  growing  Cleveland  Heighfs  and 
Shaker  Heights  districts.  The  vehicles  using  the  road  in- 
clude pleasure  vehicles,  delivery  wagons  and  the  heavy 
trucks  used  to  transport  material  for  building  operations. 
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LAYING  AND  ROLLING   BRICK  PAVEMENT  ON  CEDAR  GLEN 
ROAD,  CLEVELAND,  OHIO. 

The  road  was  originally  improved  with  telford  macadam, 
laid  with  care  and  in  accordance  with  the  most  approved 
specifications.  Under  the  heavy  travel,  and  especially  the 
action  of  tire  chains,  the  surfacing  was  soon  destroyed,  leav- 
ing the  heavy  stone  used  in  the  telford  base  projecting. 
When  resurfacing  became  necessary,  brick  was  decided  upon 
as  the  material  to  use. 

In  the  work  of  resurfacing,  the  projecting  portions  of  the 
telford  stones  were  removed  by  hand  sledging,  some  of  the 
pieces  broken  off  being  as  large  as  4  ins.  in  diameter,  .\fter 
the  removal  of  these  irregularities,  slag  of  a  size  passing  a 
2-in.  screen  and  retained  on  a  1-in.  screen  was  spread.  Smaller 
slag  was  used  to  fill  the  interstices,  and  the  whole  was 
sprinkled  and  rolled  to  an  even  surface.  On  this  was  placed 
a  }/2-in.  sand  cushion,  which  was  rolled,  struck  off  and  re- 
rolled  to  the  desired  grade.  The  pavement  of  hillside  block 
was  then  laid,  rolled  and  the  joints  filled  with  cement  grout. 

It  is  stated  that  an  estimate  of  traffic  placing  the  number  of 
vehicles  passing  over  the  road  at  3,000  a  day  is  probably  con- 
servative. It  is  also  stated  that  while  results  have  been 
on  the  whole  commendable  they  have  been  such  as  to  point 
out  certain  features  to  which  attention  should  be  paid  in 
construction  of  this  type,  probably  the  most  important  of 
which  is  the  necessity  of  thoroughly  compacting  the  base 
before  the  brick  course  is  laid. 


The  ConHtmvtlon  of  an  -\ntoinobIle  Hlgrhway  from  Wichita 
Falls  to  Fort  Worth,  Tex.,  a  distance  of  about  100  miles,  will 
be  started  soon,  according:  to  plans  now  being  made  by  those 
interested. 


Colorado   and    WyomloK   Will    Unite   In   Bulldlns   a    Highway 

from  Denver,  Colo.,  through  the  Rocky  Mountain  National  Park 
in  Northern  Colorado,  to  the  Yellowstone  National  Park  In 
Wyoming. 


LAYI.VG    BRICK    P    .WI.VG      BLOCK.S      O.V      SAND     CUSHION 
RBSTINO  ON  SLAG  AND  OLD  MACADAM      BASE. 
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Papers  Presented  at  the  Worcester  Road  Congress 


Note.— In  the  following  pages  are  printed  abstracts  of  some 
of  the  more  important  short  papers  presented  at  the  road  con- 
gress held  at  Worcester,  Mass.,  December  14-17.  and  brief  re- 
views of  some  of  the  other  papers,  many  of  which  are  too  long 
to  be  satisfactorily  abstracted.  Additional  papers,  which_  lack 
of  space  makes  it  impossible  to  present  here,  will  be  reviewed 
or  abstracted  in  future  issues  as  space  permits. 

The  Development  of  Highways  in  Canada  and 
What  It  Means  to  the  Dominion* 

By  W.  A.  McLEAN 
Engineer  of  Highways,  Province  of  Ontario,  Canada 

In  its  essentials,  the  development  of  roads  in  Canada  has 
been  similar  to  that  in  all  countries.  Canada  has  had  (1)  a 
period  of  toll  roads,  prior  to  1850;  (2)  a  period  of  railroad 
construction,  during  which  road  building  was  neglected;  (3) 
a  period  of  bicycle  influence  and  agitation,  in  which  educa- 
tional measures  and  some  road  organizations  were  inaugur- 
ated, and  (4)  the  period  of  motor  vehicle  influence,  which  has 
finally  brought  about  a  recognition  of  the  necessity  for  good 
roads  for  national  development  and  prosperity,  the  cost  to 
be  borne  not  by  part  of  the  community — that  part  residing 
on  farms — but  by  everyone. 

Provincial  Organization. — A  Canadian  province  cor- 
responds to  a  state  in  the  United  States,  the  Dominion  of 
Canada  being  a  federation  of  nine  provinces,  each  with  its 
.own  legislature.  Municipal  organization  is  within  the  scope 
of  the  provincial  legislature.  The  dominion  administration 
up  to  the  present  has  done  nothing  for  roads,  the  control  of 
which  is  vested,  primarily,  in  the  local  municipalities  within 
which  they  lie.  Every  province,  however,  has  a  provincial 
highway  department,  these  departments  in  the  different 
provinces  having  varying  degrees  of  influence  and  authority 
in  road  improvement. 

In  nearly  all  countries  roads  are  divided  into  three  classes, 
as  follows:  (1)  Main  roads,  between  towns  and  cities;  (2) 
leading  farm  roads,  radiating  from  market  centers  and  ship- 
ping points,  and  (3)  local  feeders. 

The  natural  features  of  any  country  have  very  largely  de- 
termined which  of  these  classes  has  received  attention  first. 
For  instance,  in  British  Columbia,  crossed  by  the  Rocky 
Mountains  and  having  rich  resources  of  mines  and  forests, 
the  construction  of  main  roads  has  been  a  feature  of  the 
provincial  road  program,  upon  which  there  has  recently  been 
expended  about  ?15,000,000.  In  the  prairie  provinces  of  Sas- 
katchewan, Alberta  and  Manitoba,  which  are  principally  agri- 
cultural and  have  very  little  road  material,  the  prevailing 
roads  are  earth,  and  the  grader  and  the  log  drag  up  to  the 
present  have  been  the  principal  means  of  improvement.  The 
annual  expenditure  in  these  two  provinces  amounts  to  about 
$2,500,000. 

The  Province  of  Quebec  is  making  a  special  expenditure  of 
$15,000,000  on  road  improvement.  A  portion  is  being  granted 
as  aid  to  local  work,  but,  in  addition,  a  considerable  mileage 
of  main  road  has  been  built.  On  the  system  of  trunk  roads 
in  the  province  nearly  $4,000,000  has  been  spent  by  the  prov- 
ince. A  feature  of  the  aid  to  municipal  construction  is  that 
for  substantial  improvement  the  government  provides  the 
necessary  capital,  charging  the  municipality  2  per  cent,  for 
a  term  of  41  years,  the  government  meeting  the  balance  ot 
interest  and  sinking  fund.  To  the  present,  about  18,000,000 
has  been  appropriated. 

Prince    Edward    Island,   a    small   agricultural   province,   is 

*  Abstracted. 


concerned  principally  with  earth  road  work,  done  under  the 
direction  of  the  provincial  department. 

New  Brunswick  as  yet  is  making  no  large  expenditures. 

Nova  Scotia  is  not  in  position  to  make  large  expenditures, 
but  excellent  progress  is  being  made  by  the  provincial  de- 
partment with  the  funds  available,  especially  in  the  improve- 
ment of  earth  roads  and  the  building  of  permanent  bridges 
and  culverts. 

Organization  in  Ontario. — Ontario  is  the  leading  province 
of  the  dominion,  having  every  variety  of  territory  and  re- 
source. Southern  Ontario,  in  which,  in  an  area  of  about 
40,000  sq.  miles,  there  is  a  population  of  about  2,500,000  about 
eqflally  divided  between  the  cities  and  the  country,  is  prob- 
ably the  most  densely  occupied  portion  of  Canada.  In  the 
southern  portion,  which  is  chiefly  agricultural,  over  $2,000,- 
000  is  spent  annually  on  road  work  in  the  country.  The 
province  spends  about  $1,500,000  annually  in  subsidies  for 
leading  market  and  main  roads  in  Southern  Ontario,  for 
trunk  colonization  roads  in  Northern  Ontario  and  minor 
colonization  roads  in   Northern  Ontario. 

No  part  of  Canada  is  so  favorably  situated  to  finance  the 
building  of  main  roads  as  are  some  parts  of  the  United 
States — such  states,  for  instance,  as  Massachusetts,  Connecti- 
cut or  New  Jersey,  which  are  small  in  area  and  contain  nu- 
merous cities  which  contribute  to  the  cost  of  country  roads. 
Unfortunately,  the  system  of  municipal  organization  in  Can-- 
ada  has  been  such  that  cities  are  wholly  separated  from  the 
counties  and  townships  in  which  they  are  situated  and  have 
escaped  taxation  for  country  roads.  Recent  legislation  has 
sought  to  correct  this  situation,  and  provision  is  being  made 
for  city  contributio.n  to  the  cost  of  main  roads  within  rea- 
sonable suburban  areas. 

County  Roads  in  Ontario. — Because  of  the  strong  claims 
of  agricultural  communities,  provincial  assistance  to  the  bet- 
ter class  of  construction  has  been  largely  confined  to  subsi- 
dies for  leading  market  roads  in  each  county.  Ontario  has 
both  township  and  county  organization,  township  councils 
primarily  having  control  of  all  roads.  The  county  council, 
however,  is  authorized  to  take  over  from  the  townships  lead- 
ing roads  of  the  county  for  construction  and  maintenance. 
Up  to  this  time,  the  provincial  government  has  paid  one- 
third  of  the  cost  of  construction  for  these  roads,  but  under 
laws  passed  this  year  will  hereafter  contribute  40  per  cent, 
of  the  construction  cost  and  20  per  cent,  of  the  maintenance 
cost.  Over  one-half  of  the  counties  are  operating  under  this 
plan  with  good  results,  over  16,000,000  having  been  spent  on 
the  work  to  date.  It  is  expected  that,  in  view  of  the  in- 
creased subsidy,  the  remainder  of  the  province  will  shortly 
adopt  the  county  system.  Property  along  the  improved 
roads  has  advanced  in  value  from  10  to  40  per  cent.  Con- 
struction is  carried  on  under  an  engineer  or  superintendent 
appointed  by  the  county  council,  but  is  subject  to  the  regu- 
lation and  insoection  of  the  Provincial  Department  of  High- 
ways. 

County  councils  may  issue  30-year  bonds  to  meet  their 
proportions  of  the  cost,  but  the  bonds  more  commonly  are 
for  20  years.  The  county  system  usually  includes  about  200 
miles,  or  15  per  cent,  of  the  total  county  road  mileage.  The 
roads  are  largely  for  moderate  farm  traffic  and  are  of  gravel 
or  broken  stone,  single  track  except  near  cities,  and  cost 
from  $2,000  to  $8,000  per  mile.  The  county  subsidy  of  40 
per  cent,  is  paid  on  heavy  machinery  and  permanent  bridges 
as  well  as  upon  road  construction  proper. 
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Bond  issues  for  county  roads  are  met  on  the  annuity  in- 
stallment plan,  the  sinking  fund  method  having  been  almost 
entirely  abandoned  except  in  the  larger  cities. 

Main  Roads  in  Ontario. — Under  the  new  legislation  for 
main  roads,  more  attention  will  be  given  to  the  development 
of  certain  trunk  lines.  These  include  a  road  between  Ottawa 
and  Windsor,  a  distance  of  about  500  miles;  a  branch,  75 
miles  in  length,  to  the  Quebec  boundary,  and  another  from 
Hamilton  to  Niagara  Falls,  a  distance  of  45  miles.  The 
most  important  section  of  the  latter,  about  36  miles,  between 
Toronto  and  Hamilton,  is  now  being  paved  with  an  18-ft. 
concrete  pavement  with  4  per  cent,  grades.  This  road  will 
cost  about  1800,000  and  will  be  completed  in  1916. 

The  administration  of  roads  of  this  kind  is  somewhat 
unusual.  .\  main  road  is  considered  to  be  one  connecting 
two  important  terminal  points  or  cities  and  passing  through 
a  series  of  municipalities.  Such  a  series  of  municipalities 
may  petition  the  provincial  government  for  construction  as 
a  main  road.  If  the  petition  is  indorsed  by  three-fourths  of 
the  municipalities  affected,  the  government  makes  surveys, 
prepares  specifications  and  appoints  a  special  board  of  com- 
missioners to  control  the  construction  and  maintenance  of 
the  road. 

This  plan  of  having  a  local  commission  for  each  main 
road  is  doubtless  weak  in  one  respect,  in  that  one  per- 
manent commission  for  the  entire  province  would  bring 
greater  experience  and  knowledge  to  each  successive  un- 
dertaking. On  the  other  hand,  the  municipalities  pay  the 
greater  part  of  the  cost,  and  they  have  and  are  accustomed 
to  good  local  self-government.  When  a  series  of  main  roads 
has  been  constructed,  the  tendency  will  doubtless  be  to  unite 
them  for  maintenance  under  one  commission. 

Classification  in  Ontario. — From  the  foregoing,  it  is  seen 
that  in  Ontario  the  three-fold  classification  so  desirable  in 
road  organization  is  being  evolved  as  follows: 

(I)  Main  or  trunk  roads,  to  be  constructed  and  main- 
tained by  special  commissions  under  the  guidance  of  the 
provincial  highway  department,  the  cost  to  be  met  by 
provincial  subsidy  and  direct  assessment  on  local  units  bene- 
fited; (2)  leading  roads,  to  be  under  the  control  of  county 
councils,  subject  to  the  regulations  and  inspection  of  the 
provincial  authorities,  the  cost  to  be  met  by  provincial  sub- 
sidy and  county  levy  on  all  assessable  property  within  the 
county;  (3)  local  feeders,  to  be  under  the  control  of  town- 
ship councils,  the  cost  to  be  met  by  the  townships. 

A  Permanent  Executive  Staff. — A  difiference  between  Can- 
adian and  American  methods  with  which  the  writer  has  fre- 
quently been  impressed  is  the  Canadian  tendency  to  longer, 
tenure  of  office.  In  American  states  a  complete  change  of 
executive  staff  very  often  follows  a  change  of  government. 
This  political  influence  is  no  doubt  recognized  and  its  abol- 
ishment desired  by  the  mass  of  your  citizens.  Under  repre- 
sentative party  government,  party  influence  cannot  be  wholly 
eliminated  and  need  not  be  if  it  is  clean  and  sane.  There 
is  probably  no  important  highway  department  in  the  world 
which  is  wholly  free  from  politics,  but  the  party  which  does 
not  recognize  the  necessity  of  a  permanent  executive  force  is 
blind  as  much  to  its  own  interest  as  to  the  public  good.  The 
difficulty  appears  to  be  a  failure  in  the  American  organiza- 
tion to  distinguish  between  "political"  and  "executive"  re- 
sponsibility— the  one  to  frame  and  determine  the  policy,  the 
other  to  carry  out  that  policy.  The  purely  political  head 
of  a  department  is  a  part  of  and  properly  changes  when 
the  administration  changes.  The  executive  head  and  staff, 
however,  should  be  permanent  if  reasonable  efficiency  is  to 
be  secured.  A  permanent  executive  force,  appointed  "for  life 
and  good  conduct,"  is  the  only  means  by  which  skill,  experi- 
ence and  knowledge  of  local  conditions  can  be  secured. 
A  feature  of  even  the  purely  municipal  road  systems  of  On- 
tario is   the  endeavor  to  secure  and   retain  permanent  and, 

therefore,  experienced  men.     Public  opinion  in  the  United 


States  would  do  well  to  insist  on  the  building  up  of  a  per- 
manent executive  force  in  every  branch  of  highway  work. 

What  Good  Roads  Will  Mean  to  the  Dominion. — What 
good  roads  will  mean  of  advantage  to  Canada  is  readily  ap- 
plicable to  the  United  States.  There  are  250,000  miles  of 
graded^  road  in  Canada.  Road  building  is  a  slow  process, 
and  in  most  countries  it  has  taken  at  least  half  a  century 
to  provide  adequate  surface  construction.  The  immediate 
objective  in  Canada  should  be  the  substantial  improvement 
of  about  16  per  cent,  of  all  the  roads,  or  40,000  miles,  carry- 
ing the  more  concentrated  market  or  farm  traffic,  and  the 
treatment  of  about  2  per  cent,  additional,  or  5,000  miles,  on  a 
trunk  road  basis.  The  total  cost  may  be  estimated  at  ap- 
proximately 1250,000,000,  of  which  about  $50,000,000  has 
already  been  spent.  The  ideal  of  expenditure  for  main  road 
improvement,  besides  small  repairs  and  maintenance,  would 
be  about  $15,000,000  annually,  or  about  $2  per  capita  of 
population. 

Saving  in  Transportation. — Canada  is  a  country  of  rich 
and  varied  resources,  but  natural  resources  are  valuable  only 
as  they  are  developed.  A  considerable  part  of  the  cost  of 
such  development  is  the  cost  of  transportation.  Lessening 
this  cost  is  a  measure  of  economy,  which  will  produce  a 
large  return  on  the  expenditure.  The  cost  of  team  haulage 
on  this  continent  is  rarely  less  than  25  cts.  per  ton-mile, 
while  under  the  favorable  conditions  of  good  roads  in 
Europe  the  cost  is  reduced  to  from  8  to  12  cts.  per  ton-mile. 
While  the  tonnage  carried  over  the  Canadian  country  roads 
is  not  readily  estimated,  railway  statistics  show  that  about 
60,000,000  tons  of  freight  originating  in  Canada  is  carried. 
Most  of  this,  at  one  or  both  ends,  must  pass  over  wagon 
roads,  while  a  considerable  amount,  consumed  locally,  passes 
over  the  wagon  roads  without  being  carried  by  the  railroads. 
The  average  wagon  haul  for  farm  and  natural  produce  is  es- 
timated at  from  7  to  8  miles,  and  it  is  probable  that  a  mod- 
erate assumption  for  Canada  is  that  a  total  of  not  less  than 
100,000,000  tons  passes  over  the  roads  with  an  average  haul 
of  5  miles.  If  then  it  is  true  that  good  roads  would  effect 
a  saving  of  10  cts.  per  ton-mile,  an  adequate  road  system  in 
Canada  would  create  a  profit  of  $50,000,000  annually  on  the 
produce  and  merchandise  now  passing  over  it. 

It  is  a  fair  estimate  that  the  time  lost  in  traveling  over 
bad  roads  amounts  to  twelve  working  days  annually  for  a  man 
and  a  team  to  the  average  farm.  With  over  700,000  occu- 
pied farms,  this  waste  of  time  and  effort  put  into  road  con- 
struction would  macadamize  the  leading  market  roads  in 
ten  years. 

Natural  Progress  and  Production. — Strength  of  character 
is  produced  in  the  individual  by  effort,  endurance  and 
achievement,  and  as  a  nation  is  but  the  grouping  of  indi- 
viduals the  strength  of  national  character  is  developed  in 
the  same  way.  Lack  of  thrift,  improvidence  and  stagna- 
tion in  the  individual  are  steps  toward  poverty,  failure  and 
distress.  The  same  is  true  of  a  nation.  The  efficient  man- 
agement of  national  resources  is  as  necessary  to  the  happi- 
ness and  prosperity  of  the  people  as  are  thrift  and  industry 
in  the  case  of  the  individual.  Were  this  not  so,  Canada 
might  be  content  to  stand  still.  Financial  conditions  created 
by  the  war  preclude  any  such  course,  even  were  it  desir- 
able. An  increased  production,  particularly  increased  farm 
production,  is  essential  to  the  future  of  Canada.  It  is  self- 
evident  that  good  roads  are  necessary  to  the  development 
of  a  farming  country.  Only  one-quarter  of  over  400,000,000 
acres  of  available  farm  land  in  Canada  is  yet  occupied,  and 
.oads  of  a  "colonization"  type  will  be  necessary  to  make 
this  territory  even  accessible  for  productive  purposes. 

Roads  of  a  better  type  are  necessary  for  the  further  de- 
velopment of  the  land  already  under  cultivation.  Good 
roads  increase  the  profits  of  the  farm,  remove  the  isolation 
and  increase  the  amenities  of  farm  life,  and  facilitate  the 
transaction  of  business.    These  are  among  the  reasons  why 
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good  roads  are  a  necessary  part  of  the  agricultural  machin- 
ery for  developing  the  potential  agricultural  resources  of 
the  country.  Nothing  is  left  undone  by  cities  and  towns 
to  attract  population,  and  if  the  nation  and  cities  are  to  reap 
the  advantage  of  increased  farm  population  and  production 
rural  conditions  must  be  made  profitable  and  agreeable  to 
compete  with  conditions  in  cities.  Moreover,  the  cities  draw 
new  blood' from  the  country,  and,  from  a  sociological  stand- 
point, an  intelligent,  prosperous  farming  community  is  a 
necessary  part  of  the  national  fabric. 

In  Northern  Canada  there  are  trails  which  have  been  used 
by  the  Indians  for  centuries.  A  little  work  would  make 
the  portages  on  these  trails  infinitely  less  laborious,  but 
the  Indians  have  traveled  these  routes  for  years  without 
making  these  improvements.  As  we  regard  the  improvidence 
of  the  Indians  with  respect  to  their  trails,  so  those  accus- 
tomed to  the  splendid  highways  of  Great  Britain  and  France 
look  upon  the  neglected  roads  of  this  continent.  They  con- 
sider that  only  a  very  wealthy  country,  improvident  of  its 
resources,  can  make  progress  under  the  handicap  of  bad 
roads.  Those  who  have  bad  roads  consider  good  roads  an 
expensive  luxury,  but  those  who  have  the  advantage  of  good 
roads  know  that  they  are  a  necessity. 


The  Selection  of   Types   for   Road   Surfaces* 

By  MAJOR  W.  W.  CROSBY 
Consulting  Engineer,  Baltimore,  Md. 

Considering  the  character  of  traffic  at  present  using  many 
highways  outside  of  cities  and  the  apparent  tendency  of 
country  road  traffic  to  more  closely  approach  that  on  the 
average  city  street,  practically  all  the  established  types  of 
pavements  are  proper  for  consideration  here  and  the  former 
attitude  of  considering  separately  road  crusts  and  street 
pavements  is  no  longer  justified.  On  the  other  hand,  a  lib- 
eral interpretation  of  the  topic  of  this  paper  seems  to  limit 
the  discussion  to  roadway  surfacings  outside  of  built-up  dis- 
tricts, with  perhaps  a  brief  reference  to  city  streets. 

In  the  past,  the  selection  of  the  surfacing  for  any  specific 
improvement  has  too  often  been  made  on  the  basis  of  "judg- 
ment," the  reasons  for  which  the  local  authority  making  the 
decision  would  frequently  have  found  it  difficult  to  set  forth 
convincingly  and  intelligibly.  Convenience,  restricted  prac- 
tice or  knowledge,  prejudice  and  even  more  vicious  factors 
have  probably  entered  into  the   so-called  judgment. 

Intolerance  of  and  contempt  for  modern  scientific  methods 
have  undoubtedly  been  behind  the  decisions  of  some  author- 
ities, old  both  in  years  and  tenure  of  office,  while  lack  of 
knowledge  and  appreciation  of  scientific  methods  have  been 
factors  in  the  judgment  of  younger  authorities.  Naturally, 
the  old  engineer  wishes  the  value  of  his  judgment  enhanced 
«»by  proper  recognition,  and  the  novice  wishes  to  gain  prac- 
tical experience  from  "cut  and  try"  methods.  Both  are  partly 
right,  but  the  application  of  judgment  and  service  tests 
should  follow  and  supplement  properly  developed  scientific 
methods  and  should  not  preclude  the  development  of  the 
latter  nor,  being  recognized  and  relied  upon  by  those  at 
present  prominent  in  authority,  be  made  to  interfere  with 
the  proper  development  of  highway  engineering  along  scien- 
tific lines.  The  selection  of  surfacings  should  first  be  ap- 
proached on  scientific  lines;  the  methods  so  developed  should 
be  tested  in  practice,  and,  lastly  the  principles  established 
should  be  applied  with  proper  knowledge  and  judgment  in 
each  particular  case. 

Until  the  underlying  principles  are  more  fully  developed 
and  accepted,  there  are  two  scientific  methods  of  approach- 
ing the  solution  of  the  problem.  By  the  first,  roads  are  clas- 
sified, certain  well  known  surfacings  are  assigned  to  each 
class  and  the  individual  selection  is  made  with  "judgment" 

•.■Vbstracted, 


and  on  the  basis  of  experience,  taking  into  account  local  con- 
ditions. By  the  second  method,  all  the  factors  involved  arc 
properly  considered  along  mathematical  lines  and  the  selec- 
tion then  made,  taking  into  consideration  that  all  known 
types  may  be  available  and  that  only  those  types  are  to  be 
eliminated  which  will  naturally  be  eliminated  by  the  calcu- 
lations made. 

The  second  method  may  be  said  to  be  a  broad  and,  per- 
haps, the  ultimate  development  of  the  first  method,  and  it 
may  be  that  the  exact  knowledge  necessary  for  its  general 
use  is  not  yet  available.  There  are  many  cases,  however,  in 
which  it  could  and  should  be  applied,  and  it  is  the  natural 
method  to  use  when,  under  the  first  method,  we  come  to  the 
selection  of  a  surfacing  for  use  under  extremes  of  traffic. 
For  the  present,  the  first  method  seems  the  more  generally 
applicable  for  country  roads.  It  does  not,  however,  finally 
solve  the  problem  satisfactorily,  though  it  effects  a  partial 
clarification  for  the  final  solution  by  the  use  of  judgment  and 
produces  a  more  substantial  basis  for  such  judgment. 

The  selection  of  road  surfacings  should  be  founded  upon 
the  proper  consideration  of  the  following  factors:  First  cost; 
up-keep  cost;  annual  cost;  ease  of  maintenance;  infrequency 
of  repair  needed;  ease  and  infrequency  of  cleaning  required; 
resistance  to  traction;  slipperiness;  favorableness  to  travel; 
sanitariness;  noiselessness;  local  acceptability.  The  proper 
consideration  of  all  these  is  possible  by  giving,  in  any  specific 
case,  numerical  weights  to  each  factor,  these  to  be  in  ac- 
cordance with  their  relative  importance  in  that  case.  No 
general  table  of  numerical  values  can  be  made  up  which 
will  be  applicable  to  all  conditions,  but  the  table  will  have 
to  be  made  up  for  each  case  or  for  each  class  of  cases 
where  conditions  are  similar  within  the  class.  Any  addition 
or  change  in  the  value  assigned  to  one  of  the  factors  might 
necessitate  a  change  in  the  values  assigned  to  the  other 
factors. 

The  first  method  suggested  comes  between  the  older  means 
of  relying  wholly  on  "judgment,"  and  the  second  method 
of  scientific  analysis  of  the  whole  problem.  In  other  words, 
it  is  a  step  toward  the  end  and  possibly  as  much  of  a  step 
as  can  be  taken  at  present  in  most  cases.  The  classifica- 
tion of  roads  and  the  adoption  of  certain  types  of  surfac- 
ings for  each  class  is  simply  an  attempt  to  eliminate  those 
surfacings  which  lie  outside  the  possibilities  of  the  case,  but 
the  lines  between  the  classes  are  by  no  means  hard  and  fast 
and  two  distinct  classes  exist  between  which  there  is,  in- 
stead of  a  line,  an  intermediate  class  in  which  the  extremes 
of  the  two  strongly  differing  classes  lie.  Probably  most  of 
the  difficult  problems,  therefore,  will  fall  within  this  middle 
class  so  that  the  elimination  made  possible  by  classification 
would  not  do  much  toward  the  simplification  of  the  problem 
of  selection  in  these  cases. 

The  proper  solution  of  the  problem  of  selecting  types  of 
surfacings  seems  to  be  one  of  the  most  important  subjects 
now  inviting  the  attention  of  highway  engineers,  especially 
now  that  the  economy  of  proper  engineering  is  so  pertinent 
and  the  waste  of  improper  selections  in  the  past  is  so  evi- 
dent. It  has  been  said  that  "more  mistakes  have  been  made 
and  more  money  wasted  by  mistaken  efforts  to  construct 
'permanent'  road  surfaces  at  high  first  cost  than  would  have 
been  the  case  had  the  selection  of  materials  and  methods 
been  more  widely  made  with  reference  to  the  use  of  cheaper 
methods  and  local  materials,  and  then  proper  maintenance 
accorded  the  results  from  these."  Doubtless  the  young  en- 
gineer is  constantly  tempted  to  try  for  the  most  lasting  re- 
sults even  though  the  first  cost  be  high,  but  while  durable 
results  are  desirable,  durability  should  not  always  be  sought 
at  the  expense  of  every  other  consideration. 

In  selections  based  on  judgment  alone,  the  prejudices  or 
predilections  of  the  engineer  may  not  be  apparent  to  himself 
and  the  economy  may  be  largely  a  matter  of  guesswork,  but 
by  the  proper  analysis  of  the  problem  and  its  solution  step 
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by  step  there  will  be  less  opportunity  for  wrong  guesses  and 
for  prejudice  and  personal  interest  to  enter  into  the  solution. 

Some  highway  authorities  have  advocated  the  adoption 
of  certain  surfacings  as  standard  for  certain  classes  of  traffic, 
and  undoubtedly  a  general  agreement  as  to  such  standards 
would  considerably  reduce  the  labor  of  selecting  a  surface 
for  a  road  known  to  be  within  the  limits  of  the  traffic  condi- 
tions properly  applicable  to  that  surfacing.  Traffic  condi- 
tions, however,  vary  greatly  and  are,  therefore,  somewhat 
difficult  of  classification.  Even  were  some  classification 
fairly  generally  agreed  upon,  is  not  the  general  adoption  of 
this  standard  for  any  such  classification  impracticable  be- 
cause of  the  necessity  of  considering  in  every  case  other 
factors  than  the  traffic  factors?  It  appears  hardly  practicable 
to  establish  a  reasonable  number  of  classifications  so  as  to 
provide  for  their  ready  use  and  the  application  of  the  stand- 
ards. The  demand  for  standardization  for  certain  classes  of 
traffic  apparently  arises  from  a  recognition  of  the  insuffi- 
ciency of  "judgment"  alone  and  may  be  interpreted  as  a  step, 
taken  more  or  less  blindly  and  unconsciously,  toward  such  a 
scientific  solution  as  has  been  suggested. 

The  scientific  method  outlined  has  been  criticised  as  a 
long  step  toward  resolving  highway  engineering  into  a  mere 
application  of  formulae,  bOt  such  criticism  seems  to  have 
proceeded,  at  least  in  some  cases,  from  a  limited  knowledge 
of  the  principles  involved  or  the  practice  in  other  profes- 
sions and  possibly  in  some  cases  from  a  disinclination  for 
the  necessary  effort  to  a  proper  understanding  and  applica- 
tion  of  such   formulae  when  once  established. 

Some  engineers  and  others  of  considerable  standing  have 
advocated  a  standardization  of  various  types  of  pavements 
for  given  traffic  conditions,  considered  with  one  or  more  of 
the  other  factors  involved.  It  is  believed  that  these  men 
are  headed  in  the  right  direction,  but  it  is  feared  that  their 
statements  may  be  misinterpreted  into  the  conclusion  that 
this  is  the  final  step  and  that  the  goal  will  have  been  reached 
when  such  standards  are  agreed  upon.  It  is  believed  that 
this  would  be  most  unfortunate  and  would  bring  about  just 
the  condition  which  has  been  deprecated,  that  is,  the  rais- 
ing of  a  difficult  barrier  to  the  final  goal — the  scientific  solu- 
tion of  the  problem  in  each  particular  case.  While  it  is  ad- 
mitted that  it  is  quite  probable  that  this  preliminary  step  is 
all  that  can  be  taken  until  exact  knowledge  of  highway  en- 
gineering is  further  advanced  than  at  present,  it  is  believed 
that  advances  in  knowledge  can  be  made  by  proper  atten- 
tion to  the  matter  and  through  proper  cooperation  among 
highway  engineers.  This  cooperation  must  include  not  only 
attention  to  the  problem  but  also  the  publication  of  individual 
ideas  and  experiences  and,  further,  the  wide  discussion  of 
both. 


Improved  Granite  Pavements 

In  this  paper  Henry  Welles  Durham,  formerly  Chief  Engi- 
neer of  Highways  of  the  Borough  of  Manhattan,  New  York 
City,  discusses  at  considerable  length  the  history  and  develop- 
ment of  the  improved  granite  block  pavement  and  reviews 
practice  in  several  European  countries  and  Great  Britain, 
discusses  present  practice  in  this  country  and  describes  in 
some  detail  the  work  in  granite  block  pavement  done  dur- 
ing his  term  as  Chief  Engineer  of  Highways  in  the  Borough 
of  Manhattan. 

Early  in  the  paper  Mr.  Durham  points  out  that  until  the 
invention  of  the  road  roller,  which  made  possible  the  con- 
struction of  pavements  in  which  broken  stone  is  the  aggre- 
gate, street  or  road  surfaces,  from  the  earliest  days  of  civili- 
zation, when  improved  in  any  way  were  composed  of  cobbles 
or  of  more  or  less  regular  stone  blocks.  He  then  points  out 
that  the  expression  "improved  granite  pavements"  does  not 
refer  to  any  recently  discovered  new  method  of  construct- 
•np-    superior    pavements   of   that    character   but   merely    de- 


scribes those  stone  pavements  suitable  for  present-day  traf- 
fic conditions,  as  opposed  to  makeshifts  which  have  been 
used  in  American  cities  and  which  unfortunately  are  most 
frequently  thought  of  by  the  average  citizen  when  the  terms 
"stone  block"  or  "granite"  pavement  are  used.  Until  well 
into  the  latter  half  of  the  past  century,  according  to  Mr. 
Durham,  the  only  type  of  stone  pavement  employed  in  this 
country  was  that  composed  of  cobbles.  Later,  pavements 
of  different  types  of  squared  stone  blocks  were  introduced. 
At  about  the  time  sheet  asphalt  pavements  were  gaining 
popularity  in  1890,  the  oblong  granite  blocks  laid  transverse- 
ly to  the  axis  of  the  road,  with  joints  filled  with  tar  and 
gravel,  came  into  general  use  under  the  designation  of 
"Belgian  Block." 

After  this,  very  little  iniprovement  was  made  for  many 
years,  and  until  about  1909  it  was  popularly  supposed  in 
this  country  that  stone  pavements  were  of  an  inferior  type. 
The  result  of  this  and  the  growth  in  popularity  of  other 
pavements  led  gradually  to  the  cessation  of  the  construction 
of  new  stone  block  pavements,  with  the  result  that  there 
was  no  market  for  the  surplus  product  of  the  quarries.  As 
an  outgrowth  of  this  situation  and  at  the  instance  of  pav- 
ing engineers  in  such  cities  as  Newark,  N.  J.,  and  Worcester, 
Mass.,  and  later  New  York,  some  of  the  more  enterprising 
producers  of  granite  commenced  the  production  of  more 
accurately  shaped  paving  blocks.  Mr.  Durham  states  that 
while  it  cannot  yet  be  said  that  we  have  reached  the  con- 
dition where  paving  blocks  are  turned  out  equal  to  the  best 
abroad,  yet  considering  the  very  high  cost  of  labor  in  this 
country  we  have  succeeded  in  producing  blocks  which  can 
make  pavements  that  can  be  compared  favorably  with  the 
foreign  type,  and  it  is  in  this  sense  that  the  term  "improved 
granite  pavements"  is  used  to  refer  to  those  which  have 
been  used  here  during  the  past  six  years. 

Mr.  Durham  then  reviews  at  considerable  length  the  situ- 
ation covering  stone  block  pavements  in  Europe.  He  points 
out  that  in  European  practice  the  materials  most  generally 
used  for  highway  surfaces,  either  in  the  country  or  in  the 
city,  are  macadam  and  stone  block.  In  Paris  and  Berlin 
more  than  SO  per  cent,  of  the  street  area  is  paved  with  stone 
block,  in  Vienna  nearly  50  per  cent,  and  in  the  large  Ger- 
man cities  ranging  from  500,000  to  1,000,000  in  population 
the  percentage  ranges  from  40  to  80  per  cent.  In  the  Id 
leading  cities  of  Germany,  containing  one-fourth  of  the  total 
population,  considerably  more  than  50  per  cent,  of  the  entire 
paved  area  is  of  stone,  while  similar  cities  in  Belgium  arc 
almost  exclusively  paved  with  stone.  The  percentage  in  the 
large  French  cities  varies  from  25  to  100,  while  London, 
whose  paved  area  exceeds  the  total  paved  area  in  the  next 
three  continental  cities — Paris.  Berlin  and  Vienna — has  about 
20  per  cent,  of  stone  paved  streets.  In  British  cities  of  the 
second  class  the  percentage  varies  from  about  15  in  Birming- 
ham to  over  60  in  Liverpool.  In  none  of  them,  according 
to  Mr.  Durham,  with  the  exception  of  small  areas  of  ex- 
tremely expensive  dressed  blocks,  are  their  better  stone 
streets  superior  to  our  best.  Their  average,  however,  is 
undoubtedly  ahead  of  ours,  and  there  is  no  such  extent  of 
rough  riding,  turtle-l)acked,  wide-jointed  stone  streets  as 
can  be  found  in  New  York  or  Boston,  for  example. 

Mr.  Durham  then  describes  at  considerable  length  the 
classification  of  European  stone  pavements  (1)  in  accord- 
ance with  the  shape  of  the  stone  employed,  (2)  in  accordance 
with  the  method  employed,  (3)  in  accordance  with  the  care 
used  in  dressmg  the  head  surface,  (4)  in  accordance  with 
the  form  of  foundation  adopted  and  (5)  in  accordance  with 
the  kind  of  stone  employed. 

Study  of  .  .^  specifications  under  which  the  material  for 
European  stone  pavements  is  bought  and  the  work  done, 
Mr.  Durham  states,  reveals  very  little  variation  in  practice. 
The  material  is  described,  the  allowable  variations  and  di- 
mensions given  and  the  methods  of  construction  stipulated. 
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It  is  generally  considered  sufficient  to  specify  the  stone  by 
name  or  by  the  district  in  which  it  is  to  be  quarried,  and 
after  construction,  whether  by  the  city  forces  or  by  con- 
tract, the  stone  surfaced  roads  are  almost  entirely  maintained 
by  city  labor,  as  is  the  practice  in  this  country.  Mr.  Dur- 
ham then  gives  extracts  from  the  granite  block  specifica- 
tions of  Liverpool,  England,  Glasgow,  Scotland,  Lille,  France, 
and  Hamburg,  Germany.  These  specifications,  Mr.  Durham 
states,  show  that  no  definite  division  exists  between  im- 
proved stone  pavements  but  that  all  stone  pavements  be- 
long to  several  recognized  types  adopted  in  accordance  with 
local  conditions  and  that  the  type  of  stone  employed  de- 
pends very  largely  on  existing  economic  conditions  and  not 
on  any  scientific  studies  as  to  quality  of  materials.  The 
matter  of  foundation,  he  states,  is  based  entirely  on  local 
conditions,  while  the  shape  of  the  blocks  has  become  largely 
standardized.  In  spite  of  assertions  that  have  been  made 
in  this  country  to  the  contrary,  no  definite  opinion  exists 
abroad  unanimously  in  favor  of  either  bituminous  or  hydrau- 
lic cement  grouted  joints. 

In  this  country,  according  to  Mr.  Durham,  conditions  are 
very  different,  and  there  is  no  possibility  of  any  such  classi- 
fication as  has  been  described  as  obtaining  in  European  coun- 
tries. The  classification,  in  accordance  with  quality,  can  be 
made  as  (1)  modern  improved  granite  pavements,  (2)  a 
small  amount  of  satisfactory  basalt,  sandstone  and  limestone 
pavements  and  (3)  a  great  majority  of  inferior  stone  pave- 
ments of  all  types.  It  would  also  be  useless  to  attempt  a 
classification  based  on  the  shapes  of  the  stone  employed. 
In  regard  to  a  classification  on  a  basis  of  foundation  em- 
ployed, there  is  less  variation  possible  here  because  of  the 
conditions  under  which  our  streets  and  roads  have  been 
constructed. 

.  The  evolution  of  stone  block  pavements  in  this  country, 
which  has  led  up  to  our  present  improved  pavements,  accord- 
ing to  Mr.  Durham,  is  merely  a  rather  sudden  divergence 
from  our  former  careless,  slipshod  practice  to  the  standard- 
ized methods  of  Europe,  with  the  added  study  necessarily 
given  by  those  charged  with  building  in  a  few  years  an 
amount  of  pavement  built  in  European  cities  over  long  pe- 
riods of  time.  The  desirable  features  of  an  improved  stone 
pavement  are  given  by  Mr.  Durham,  essentially,  as  follows: 
First,  a  concrete  foundation;  second,  rectangular  blocks  of 
standardized  size,  laid  at  right  angles  to  the  axis  of  the 
road  in  close  contact  and  laid  on  a  layer  of  sand  or  gravel 
resting  on  the  concrete  in  order  to  correct  irregularities  in 
the  depth  and  with  joints  filled  with  cement  grout  or  a  bitu- 
minous mastic  with  which  is  mixed  sufficient  mineral  aggre- 
gate  to  give   it   proper  body. 

The  kind  of  stone  suitable  for  paving  blocks,  according  to 
Mr.  Durham,  has  developed  more  debate  and  difference  of 
opinion  than  any  other  subject  connected  with  modern  stone 
pavement.     In  discussing  this  he  says: 

The  American  mind  possesses  almost  childlll<e  belief  in  the 
efHeacy  of  words,  and  the  average  public  spirited  citizen  or  re- 
sponsible official  charged  ■with  road  construction  has  come  to 
believe  that  the  best  specification  must  of  necessity  be  most 
complicated.  Because  we  are  able  to  define  with  great  pre- 
cision in  specifications  the  physical  and  chemical  qualities  de- 
sired In  many  manufactured  products,  the  mistaken  idea  has 
arisen  that  the  same  thing  can  be  done  for  the  products  of  na- 
ture. Properly  written  specifications  must  take  account  of  this 
distinction.  Where  a  definite  process  is  to  be  adopted,  it  Is 
possible  to  describe  in  detail  the  methods  by  which  this  pro- 
cess is  to  be  carried  out.  Where  a  natural  product  is  to  be 
used,  however,  It  Is  hardly  possible  to  describe  -an  arbitrary 
list  of  physical  and  chemical  qualities  which  will  define  abso- 
lutely the  best  material  desired,  and  where  this'ls  attempted 
the  result  is  usually  either  to  produce  what  is  known  as  closed 
rpeciflcatlons,  admitting  only  some  favored  i,9ci-Juct,  while 
others  equally  satisfactory  are  arbitrarily  ruled  out,  or  to 
evolve  an  utterly  useless  series  of  definitions  which  have  no 
real  bearing  on  the  merits  of  the  result   desired. 

This    question,    according    to    Mr.    Durham,    has    assumed 


importance  only  since  the  introduction  of  the  improved 
granite  block  pavement,  it  being  taken  for  granted  previ- 
ously that  any  available  stone  which  could  be  broken  into 
blocks  approximately  rectangular  in  shape  would  do  for  a 
stone  pavement.  The  attempt  which  has  been  made  to 
standardize  stone  specifications  on  a  plane  with  those  em- 
ployed for  other  types  of  surface  is  undoubtedly  desirable 
in  that  it  places  a  limit  between  satisfactory  and  unsatis- 
factory material.  The  economic  question,  however,  must  be 
considered  at  the  same  time,  as  it  is  useless  to  prescribe 
qualities  which  cannot  be  met  by  stone  in  quantities  or  at 
a  price  to  compete  with  others  equally  satisfactory.  Mr. 
Durham  points  out  that  it  is  a  mistake  to  assume  that  the 
standard  tests  for  determining  the  suitability  of  rock  to  be 
used  in  macadam  construction  are  applicable  to  stone  for 
use  in  a  quite  different  manner.  He  also  points  out  that 
the  qualities  prescribed  by  these  tests  are  not  intended  to 
be  applied  by  any  hard  and  fast  rule  but  must  be  considered 
in  the  light  of  local  and  other  conditions. 

The  remainder  of  Mr.  Durham's  paper  deals  with  work 
with  stone  block  pavements  in  Manhattan  during  Borough 
President  McAneny's  administration,  during  which  time  Mr. 
Durham  was  Chief  Engineer  of  Highways  of  the  Borough 
of  Manhattan.  During  Mr.  McAneny's  term  of  office,  Mr. 
Durham  states,  there  was  repaved  under  Mr.  McAneny's  di- 
rection over  25  miles  of  heavily  traveled  streets  with  carefully 
dressed,  close-jointed  granite  blocks.  .■Xt  the  beginning  of  the 
work,  according  to  Dr.  Durham,  it  was  argued  that  the  speci- 
fications include  the  various  tests  previously  alluded  to,  with- 
out which,  it  was  claimed,  the  results  common  in  European 
practice  could  not  be  obtained.  It  was  Mr.  Durham's  opinion 
that  before  prescribing  these  tests  it  was  desirable  to  ascer- 
tain whether  they  had  been  used  elsewhere  and,  if  so,  what 
was  the  quality  of  the  material  supplied.  In  accordance  with 
this  policy,  investigations  were  made  of  the  available  sources 
of  supply  of  stone  paving  blocks  for  New  York  City  and 
vicinity,  and  it  was  found  that  the  quarries  in  foreign  coun- 
tries could  not  compete  on  equal  terms  with  quarries  in 
this  country,  and  also  that  there  were  enough  quarries  pro- 
ducing stone  in  this  country  to  render  unnecessary  any  at- 
tempt to  obtain  stone  elsewhere. 

Mr.  Durham  also  describes  briefly  the  construction  of 
sections  of  stone  block  pavement  laid  with  granite  and 
sandstone  in  the  series  of  test  pavements  laid  on  Second 
Avenue,  and  states  that  after  three  years'  service  the  gran- 
ite has  shown  no  appreciable  wear,  while  the  sandstone  shows 
a  minimum  wear  of  a1)out  ]4  in.  Having  ascertained  the  pos- 
sibility of  securing  stone  from  various  American  quarries, 
a  series  of  tests  was  undertaken  during  1912-13  on  samples 
furnished  by  the  quarries  and  on  samples  taken  from  blocks 
which  had  seen  actual  service  for  various  periods  of  time. 
Ml  samples  were  subjected  to  tests  for  ultimate  compres- 
sion, hardness  or  resistance  to  abrasion,  toughness  or  re- 
sistance to  impact  and  the  Deval  test  for  resistance  to  wear. 
In  addition,  in  order  to  obtain  data  on  European  practice, 
Mr.  Durham,  at  the  request  of  Borough  President  McAneny, 
was  appointed  by  Mayor  Gaynor  to  attend  the  Third  Inter- 
national Road  Congress  at  London  and  to  study  street 
pavements  abroad.  This  study  was  conducted  during  the 
year  1913,  and  as  a  result  it  was  found  that  practically  no 
physical  test  for  materials  for  stone  block  pavements  was 
conducted  in  any  of  the  important  cities  of  Europe.  Some 
of  the  cities  and  quarries  had  information  as  to  certain  tests 
which  had  been  made  on  their  materials,  but  contracts  were 
not  made  specifying  that  the  materials  should  conform  to 
tests  of  the  character  just  classified.  Great  differences  of 
opinion  were  also  found  as  to  the  desirability  of  using  mate- 
rials showing  the  highest  results  under  these  tests.  It  was 
also  discovered  that  among  European  engineers,  as  amonp 
the     engineers    of    America,     there     exists    a    great    lack    of 


14 


GOOD    ROADS 


January  I,  1916 


information  as  to  the  term  "hardness"  and  its  value  as  a 
quality   for   paving   material. 

Mr.  Durham  then  summarizes  the  results  of  the  experi- 
ments conducted  by  him,  and  states  that  they  illustrated 
very  clearly  the  lack  of  any  value  to  be  attached  to  the 
test  for  ultimate  compression;  that  in  the  test  for  hardness 
or  resistance  to  abrasion  the  variations  between  different 
samples  are  negligible  for  all  practical  purposes;  that  in  the 
test  for  toughness  or  resistance  to  impact  there  is  only  a 
slight  range  in  products  of  American  quarries  commer- 
cially available  for  streets,  and  that  the  results  of  the  Deval 
test  showed  no  decided  variations  among  the  American 
quarries.  In  Mr.  Durham's  opinion,  it  is  inadvisable  to  fix 
any  arbitrary  testing  standards  until  more  experiments  have 
been  conducted,  not  only  in  the  laboratory  but  in  service. 

In  conclusion,  Mr.  Durham  states  that  in  the  improved 
granite  pavement  we  have  a  type  which  can  take  its  place 
in  one  of  the  few  approved  classes  of  modern  road  con- 
struction. He  points  out  that  whether  a  road  is  to  be  con- 
structed of  sand  or  stone  held  together  by  cementing  mate- 
rials, of  blocks  manufactured  in  various  ways  or  of  block,'; 
shaped  from  stone  is  an  engineering  question.  Under  tho 
limitations  enumerated,  where  the  choice  depends  on  a  com- 
bination of  qualities  of  extreme  durability  for  heavy  motor 
traffic  and  availability  for  horse-drawn  vehicles,  granite 
block  will  always  be  a  strong  bidder  for  favor.  He  states 
also  that  such  a  pavement  will  be  satisfactory,  in  this  coun- 
try at  least,  only  when  it  complies  with  the  specifications 
noted,  being  constructed  on  an  adequate  foundation,  which 
should  in  almost  all  cases  l)e  of  concrete,  with  blocks  ac- 
curately dressed  to  a  rectangular  shape,  of  minimum  varia- 
tion in  sizes  and  with  faces  so  nearly  plane  as  to  permit  the 
laying  of  joints  not  to  exceed  H  in.  in  width  and  finally 
having  the  joints  filled  with  such  material  as  will  remain 
flush  with  the  top  surface.  Whether  this  should  be  Port- 
land cement  grout  or  some  form  of  tar  or  asphalt  witli 
sand   will   depend   upon  local   conditions. 


The   Organization   of   Highway   Departments 
and  the  Use  of  Planning  Boards  to  Sim- 
plify the  Operations 

In  this  paper  William  H.  Connell,  Chief  of  the  Bureau  of 
Highways  and  Street  Cleaning,  Philadelphia,  Pa.,  discusses 
at  considerable  length  the  organization  of  highway  depart- 
ments, with  especial  reference  to  city  street  departments,  and 
describes  in  considerable  detail  the  planning  boards  used  in 
his  own  work.  A  description  of  the  planning  boards  was 
printed  in  "Good  Roads"  for  September  11,  1915,  and  was 
there  treated  at  greater  length  than  would  be  possible  here. 
["Planning  Boards  Installed  in  the  Bureau  of  Highways  and 
Street  Cleaning,  Philadelphia,  Pennsylvania,"  by  Wm.  H. 
Connell,  "Good  Roads,"  September  11,  1915,  page  168.] 

Mr.  Connell's  paper  is  very  complete,  and  the  available 
space  permits  in  the  following  paragraphs  reference  to  only 
a  few  of  the  most  important  points  brought  out  by  him. 

Early  in  his  paper  Mr.  Connell  suggests  the  following 
definition  of  highway  organization:  "The  combination  of 
correlated  integral  parts  into  a  whole  to  systematize  and 
simplify  the  operations,  and  bring  about  a  maximum  of 
efficiency  in  the  service  rendered  with  a  minimum  of  fric- 
tion." One  of  the  first  points  made  by  Mr.  Connell  is 
that  the  combination  of  the  correlated  integral  parts  into 
the  whole  should  be  a  logical  arrangement  of  the  principal 
functions  and  not  an  arrangement  to  suit  the  personnel  un- 
less such  an  arrangement  is  necessitated  through  force  of 
circumstances  or  is  only  temporary.  There  are  many  in- 
stances where  certain  functions  are  grouped  together  for 
the  sake  of  putting  them  under  the  jurisdiction  of  an  indi- 
vidual who  is  qualified  to  handle  the  work.  This,  Mr.  Con- 
nell states,  is  contrary  to  the  fundatnental  principle  of  or- 


ganization and  is  the  poorest  kind  of  logic.  The  organiza- 
tion should  be  planned  and  the  work  systematized  in  such 
a  manner  that  it  will  not  be  dependent  on  any  one  individual. 

The  controlling  factors  of  highway  engineering  organiza- 
tions, according  to  Mr.  Connell,  can  be  classed  as  prelim- 
inary studies  and  the  organization  of  an  operating  depart- 
ment. The  preliminary  studies  include  (1)  scope  and  char- 
acter of  work,  (2)  area  under  control  and  (3)  population  and 
how  apportioned.  The  organization  of  an  operating  depart- 
ment includes  (1)  planning  of  the  organization,  (2)  selection 
of  the  personnel,  (3)  administrative  control,  (4)  division  of 
responsibility,  (5)  systematizing  the  work  and  (6)  methods 
of  operation.  Each  of  these  sul)divisions  of  the  two  classes 
is  taken  up  and  treated  in  detail  in  Mr.  Connell's  paper.  Un- 
der the  first — scope  and  character  of  work — he  lists  the  work 
that  should  come  under  the  direction  of  a  municipal  highway 
department,  a  state  highway  department,  a  county  highway 
department  and  a  township  highway  department.  In  con- 
sidering the  second — area  under  control — it  is  pointed  out 
that  this  is  a  very  important  factor  not  only  in  planning  an 
organization  but  in  selecting  the  types  of  pavements  and  the 
methods  of  construction.  Note  is  also  made  that  it  is  desir- 
able to  centralize  the  control  as  much  as  possible  but  that 
as  the  area  increases  the  authority  must  be  delegated. 

Under  the  heading  "Planning  the  Organization,"  Mr.  Con- 
nell points  out  that  no  matter  how  able  the  personnel,  ease 
of  operation  and  economy  and  efficiency  in  controlling  dif- 
ferent branches  of  work  will  vary  with  the  character  of 
organization.  It  is  further  stated  that  the  difficulties  to  l)e 
surmounted  depend  largely  upon  whether  the  problem  con- 
sists of  planning  an  organization  for  a  new  department  or, 
as  is  more  frequently  the  case,  reorganization  of  an  existing 
department,  the  latter  being  the  far  more  intricate  problem. 
It  is  stated  that  the  organization  must  be  planned  with  a 
view  to  the  future,  having  in  mind  the  passage  of  whatever 
legislation  is  necessary  to  put  the  department  on  a  thorough 
business  basis.  At  the  same  time,  it  is  far  better  to  turn 
out  the  work  under  what  may  not  be  an  ideal  organization 
than  to  hold  up  work  pending  the  passage  of  required  laws. 

In  selecting  the  personnel,  all  members  of  the  staff,  other 
than  those  of  the  clerical,  stenographic,  audit  and  accounts, 
and  purchasing  divisions,  should  be  men  of  technical  train- 
ing and  experienced  in  highway  engineering,  with  the  excep- 
tion of  those  who  are  to  serve  as  inspectors,  for  which 
position  men  experienced  in  road  building  are  qualified.  In 
large  organizations  the  selection  of  the  personnel  is  one  of 
the  most  important  factors  and,  in  many  localities,  is  becom- 
ing one  of  the  most  difficult  because  of  the  methods  employed 
by  some  civil  service  commissions  in  determining  the  quali- 
fications required  for  the  selection  of  candidates  for  the 
higher  positions  where  personality,  broad  experience  in  con- 
trolling work  and  good,  sound  business  judgment  should  be 
the  primary  considerations.  The  principles  of  civil  service, 
which  are  intended  to  safeguard  the  interests  of  the  public 
and  do  away  with  the  "spoils"  system,  should  be  construed 
in  a  sufficiently  1)road  manner  to  permit  heads  of  depart- 
ments to  command  control  of  the  work,  and  this  can  be 
done  only  through  a  broad  application  of  the  civil  service 
laws  in  regard  to  the  selection  of  division  heads  in  large 
departments.  The  qualifications  for  successful  division  heads 
vary  with  the  character  and  scope  of  the  work  to  be  done, 
and  just  because  a  man  is  a  good  highway  engineer  it  does 
not  necessarily  follow  that  he  will  be  a  success.  Personality 
and  business  judgment  have  as  much  weight  as  engineering 
ability.  The  right  kind  of  a  man  for  such  a  position  should 
not  be  lacking  in  imagination  and  should  possess  the  faculty 
of  not  only  commanding  the  respect  of  his  subordinates  but 
should  also  be  able  to  secure  their  good  will,  and  this  means 
that  he  must  establish  a  sort  of  "esprit  de  corp-s"  in  the 
organization.  "A  man  who  operates  through  the  good  will 
of  his   subordinates  accomplishes   far  more  than   the   stern 
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disciplinarian  who  lacks  the  good  will  and  is  feared  by  them. 
This  is  especially  true  in  government,  state  or  municipal 
work,  where  the  civil  service  laws  and  other  considerations 
minimize  the  authority  of  the  department  heads." 

In  discussing  administrative  control,  Mr.  Connell  states 
that  the  control  should  be  vested  in  one  man,  who,  whatever 
his  title  may  be,  should  be  a  highway  engineer  having  execu- 
tive ability  and  versed  in  the  principles  of  management.  It 
is  a  great  mistake,  according  to  Mr.  Connell,  to  put  such 
work  under  a  commission  of  three  or  more  men,  as  is  the 
case  in  many  states,  counties  and  townships,  for  it  is  per- 
fectly obvious  that  better  results  can  be  accomplished  and 
that  they  can  be  accomplished  much  quicker  by  a  single  ad- 
ministrative   head   than   through  a   commission. 

There  is  nothing  more  important  in  any  organization, 
according  to  Mr.  Connell,  than  the  fixing  of  responsibility 
for  different  parts  of  the  work.  It  is  pointed  out  that  it  is 
a  great  mistake  for  anyone  to  attempt  to  carry  too  much 
on  his  own  shoulders  but  that  this  is  nevertheless  a  com- 
mon fault.  No  large  undertaking  can  be  operated  smoothly 
and  no  organization  can  be  successful  unless  each  employee 
is  trained  to  carry  on  his  part  of  the  work  and  to  accept 
responsibility  for  so  doing. 

Systematizing  the  work,  according  to  Mr.  Connell's  paper, 
requires  a  very  careful  study  of  all  the  activities  of  the 
department  and  their  relation  to  one  another,  as  the  pri- 
mary consideration  should  be  to  do  away  with  as  much  un- 
necessary routine  as  is  possible  and  still  have  an  adequate 
system  of  control.  Maintenance  and  construction  work 
should  not  be  under  separate  organizations,  it  is  stated,  as 
such  a  practice  results  in  an  overlapping  of  jurisdiction  and 
a  tendency  to  shift  responsibility. 

It  is  held,  further,  that  it  is  obvious  that  the  logical  organi- 
zation to  maintain  pavements  is  the  one  that  saw  them  laid 
and  is  familiar  with  every  detail  of  the  construction.  ^'High- 
way engineering  may  be  considered  a  specialty,  but  further 
specializing  in  construction  and  maintenance  is  not  logical 
as  the  two  are  dovetailed  and  cannot  be  considered  sep- 
arately." 
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The  Merits  of  Natural  Asohalt  Roads* 

By  CLIFFORD   RICHARDSON 
Consulting  Engineer,  Barber  Asphalt  Paving  Co. 

The  merits  of  any  type  of  road  surface  depend  upon  the 
design,  the  skill  employed  in  construction,  foundation,  drain- 
age, character  of  the  materials  and  the  method  of  construc- 
tion. The  merits  of  any  bituminous  material  used  are  deter- 
mined eventually  by  service  tests  extending  until  the  life  of 
the  road  surface  has  been  demonstrated.  The  merits  of 
the  bituminous  material  may  also  be  inferred  by  a  study 
of  the  physical  properties  of  the  bitumen  and  of  the  bitumen 
combined  with  suitable  mineral  aggregates.  Natural  as- 
phalts— the  particular  materials  assigned  as  the  subject  of 
this  paper — are.  with  the  exception  of  gilsonite  and  graham- 
itp.  the  only  more  or  less  solid  bitumens  occurring  in  nature 
which  are  of  commercial  importance.  They  are  obtained 
from  the  so-called  lakes  on  the  Island  of  Trinidad  and  in 
Venezuela,  and  are  used  in  various  types  of  road  surfaces. 
Tho  merits  of  Trinidad  asphalt  have  been  demonstrated  by 
service  tests  extending  over  nearly  forty  years.  It  is  h 
material  containing  a  very  uniform  percentage  of  very  finely 
divided  mineral  matter,  a  considerable  proportion  of  which 
is  clay  is  a  highly  dispersed  colloidal  condition.  Bermudez 
asphalt  is  a  much  purer  bitumen,  and  because  of  its  con- 
venience in  handling  is  more  readily  used  in  thei  construc- 
tion of  broken  stone  surfaces. 

Natural  asphalt  was  first  employed  in  the  construction 
of  monolithic  street  surfaces  with  sand  aggregate  about  forty 
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years  ago.  The  success  of  this  work  and  improvements  in 
methods  of  construction  introduced  about  twenty  years  ago 
led  to  the  use  of  the  material  as  a  binder  for  broken  stone 
country  roads. 

The  merits  of  natural  asphalt  for  building  broken  stone 
roads  have  been  demonstrated  in  Massachusetts  perhaps 
more  thoroughly  than  any  other  locality.  The  first  broken 
stone  surface  in  which  natural  asphalt  was  used  as  a  binder 
was  laid  on  Western  Avenue,   Gloucester,  in   1909. 

Two  methods  of  construction  are  in  common  us©  for  the 
construction  of  asphaltic  broken  stone  roads.  In  one — the 
mixing  method— the  stone  is  coated  with  asphalt  before  it 
is  placed  on  the  road,  and  in  the  other — the  penetration 
method — the  stone  is  spread  and  the  asphalt  subsequently 
applied.  In  Massachusetts  natural  asphalts  have  been  used 
by  both  methods.  During  recent  years  the  penetration 
method  has  been  preferred  for  reasons  which  seem  satisfac- 
tory to  local  engineers,  among  these  reasons  being  the  avail- 
ability of  mechanical  distributors.  It  might  seem  at  first 
that  the  careful  mixing  of  dry  stone  and  cementing  material 
could  bo  more  readily  accomplished  by  the  mixing  method, 
and  this  is  true  to  a  certain  extent.  But  the  stone,  especially 
if  hot  when  mixed,  will  carry  a  film  of  bitumen  of  only  a 
certain  degree  of  thickness.  Any  excess  will  run  off,  espe- 
cially if  the  binder  lacks  viscosity  when  melted.  By  the 
penetration  method,  on  the  other  hand,  a  larger  amount  of 
bitumen  can  be  introduced  into  a  road  surface,  if  it  is  suf- 
ficiently viscous  in  a  melted  condition  to  remain  well  dis- 
tributed. This  enriches  the  surface  to  a  degree  impossible 
by  the  mixing  method. 

A  Massachusetts  engineer  of  extended  experience  has  said: 
"Under  certain  conditions  the  penetration  method,  using  a 
natural  asphalt  binder,  will  produce  roads  fully  as  satisfac- 
tory as  are  obtainable  with  the  mixing  method,  if  proper 
attention  is  given  to  construction  details."  This  is  the 
opinion  of  one  who  has  had  experience  with  both  methods, 
using  natural  asphalts,  and  his  conclusions  are  the  results 
of  service  tests  of  roads  of  both  kinds.  These  conclusions 
do  not  agree  with  those  of  some  engineers  who  have  based 
their  conclusions  on  the  use  of  less  viscous  materials  which 
are  so  liquid  that  they  will  not  stay  in  place. 

In  the  construction  of  asphaltic  broken  stone  surfacings 
by  the  penetration  method,  it  has  been  demonstrated,  es- 
pecially by  the  writer's  observations  in  Massachusetts  and 
on  Long  Island,  that  the  size  of  the  stone  is  of  great  im- 
portance and  that  it  should  be  as  large  as  214  ins.  Such 
stone  gives  greater  stability  than  smaller  material  and  per- 
mits a  more  satisfactory  introduction  of  the  binding  mate- 
rial. Moreover,  it  can  be  used  satisfactorily  by  the  pentra- 
tion  method,  but  not  by  the  mixing  method,  on  account  of 
the  difficulty  of  handling  large  stone  in  mechanical  mixers. 

Massachusetts  experience  has  also  shown  that  the  more 
viscous  natural  asphalts  can  be  used  in  larger  amounts  per 
square  yard  of  surface  than  can  less  viscous  asphalts  which 
are  more  susceptible  to  temperature  and  would  be  drawn 
to  the  surface  by  the  sun  if  used  in  larger  quantities.  Based 
upon  Massachusetts  experience,  the  amount  of  natural  as- 
phalt used  should  be  1  gal.  per  in.  thickness  of  stone,  aside 
from  that  employed  in  the  seal  coat.  Such  a  road  is  rich 
in  bitumen,  possesses  greater  resiliency  and  is  more  re- 
sistant  to   wear. 

Another  strong  argument  in  favor  of  the  penetration 
method  is  that  the  cost  of  construction  is  from  $3,000  to 
$4,000  per  mile  less  than  by  the  mixing  method.  This  not 
only  saves  in  first  cost,  but  also  an  interest  charge  of  from 
$150  to  $200  per  year. 

In  considering,  therefore,  the  relative  values  of  the  mix- 
ing and  the  penetration  methods,  when  natural  asphalts  are 
used,  the  following  advantages  in  favor  of  the  penetration 
method  must  be  borne  in  mind:  (1)  Larger  stones  can  be 
used  in  the  penetration  method  than  in  the  mixing  method; 


16 


GOOD    ROADS 


January  1,  1916 


(2)  a  more  elaborate  and  eoctensive  plant  is  required  for  the 
mixing  method  than  for  the  penetration  method;  (3)  the  pene- 
tration method  allows  the  use  of  a  greater  quantity  of  binder, 
which  acts  as  a  reservoir  for  the  enrichment  of  the  surface; 
(4)  natural  asphalts  when  present  in  some  excess  are  not  sus- 
ceptible to  high  temperatures  and  the  road  does  not  bleed. 

Evidence  favoring  construction  with  natural  asphalts  by 
the  penetration  method  is  well  presented  in  two  recent  arti- 
cles— "The  Comparative  Value  of  Penetration  Roads,"  by 
D.  T.  Pierce,  "Good  Roads,"  November  6,  1915,  and  "Bi- 
tuminous Penetration  Roads  in  Massachusetts  Equal  Those 
Built  by  the  Mixing  Method,"  "Engineering  Record,"  May 
IS,  1915. 

In  the  United  States  sheet  asphalt  has  rarely  been  used 
in  surfacing  roads,  but  its  suitability  for  this  purpose  has 
been  recognized  in  England  for  main  highways  carrying 
heavy  traffic.  As  time  elapses  and  funds  become  available, 
it  will,  no  doubt,  be  adopted  here.  In  England  the  surface 
is  laid  on  a  close  binder,  supported  by  excellent  old  ma- 
cadam surfaces  which  form  satisfactory  foundations. 

Stone  filled  asphalt  surface  mixture,  laid  with  natural 
asphalts  as  binders,  and  sometimes  called  asphaltic  concrete 
or  Topeka  mi.xture,  is  a  highly  satisfactory  surface  even  for 
heavy  travel.  It  consists  of  a  standard  sheet  asphalt  surface 
mixture,  combined  with  broken  stojie  less  than  Yz  in.  in 
diameter  and  having  an  amount  of  surface  mixture  more  than 
sufficient  to  fill  the  voids  in  the  stone.  The  success  of  this 
construction  depends  upon  the  care  exercised  in  the  grad- 
ing of  the  finer  portions  of  the  aggregate.  To  any  standard 
sheet  asphalt  mixture,  stone  of  pea  size  is  added  with  suffi- 
cient additional  bitumen  to  cover  the  surface  of  the  stone. 
The  merits  of  this  material  lie  in  its  economy,  since,  owing 
to  the  presence  of  the  stone,  a  smaller  percentage  of  the 
bitumen  is  required.  In  such  a  place  as  Riverside  Drive  in 
New  York  City,  this  type  has  withstood  heavy  motor-bus 
travel  satisfactorily  and  seems  to  have  a  considerable  future 
before  it  where  proper  materials  are  available  for  the  aggre- 
gate. 

The  merits  of  natural  asphalt  roads,  aside  from  their  dura- 
bility, are  those  common  to  all  smooth  surfaces,  with  the 
addition  that,  when  properly  constructed,  their  maintenance 
can  be  readily  carried  out  with  simple  appliances. 

It  may  be  said,  in  conclusion,  that  the  value  of  any  mate- 
rial or  form  of  construction  can  be  demonstrated  only  by 
service  tests.  Experience  and  the  actual  financial  return  for 
the  travel  carried  are  the  sole  criteria  upon  which  to  judge 
any  road  surface. 


The  Merits  of  Refined  Asphalt  Roads* 

BY   LEROY   M.   LAW 
Chief   Chemist,    United   States    Asphalt    Refining   Co. 

The  subject,  "The  Merits  of  Refined  Asphalt  Roads," 
would  hardly  have  been  a  welcome  assignment  five  years 
ago,  and,  in  fact,  any  discussion  along  such  lines  would  have 
had  to  be  of  a  prospective  nature,  and  of  little  promise,  for 
most  service  experiences  had  proven  failures  and  an  inade- 
quate chemistry  offered  little  ground  for  optimistic  pre<lic- 
tions  from  the  laboratory  standpoint. 

The  "Merits  of  Refined  Asphalt  Roads"  resolves  itself 
into  the  merits  of  the  asphalts  used,  for  in  the  same  type 
of  construction  the  other  factors  will  be  practically  the 
same  for  all  asphalts. 

The  evolution  of  any  product  depends  upon  two  factors — 
raw  materials  and  process  of  manufacture.  Petroleum  doubt- 
less entered  the  paving  industry  as  a  flux  or  softening 
agency  for  the  solid  native  bitumens  which  were  too  hard 
to  use  in  their  natural  conditions.  These  fluxes  were  not 
straight  mineral  oils  but  the  residue  or  by-products  of  the 
distillation   of   petroleum    to   secure    burning   oils   and.    later 
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on,  gasolines  and  lubricants.  The  fluxes  were  what  remained 
in  the  still  and,  under  the  name  of  "residuum,"  were  getj- 
erally  considered  to  contain  the  lubricating  oils,  waxes  and 
pitch  base.  That  they  were  refuse  products  is  shown  by 
the  fact  that  oils  were  frequently  subjected  to  the  so-called 
cracking*  process  for  an  increase  over  the  normal  yield  of 
burning  oils,  this  being  done  to  the  detriment  of  the  residuum. 

There  are  about  six  oil  fields  in  this  country,  and  though 
the  oils  in  some  of  them  vary  from  well  to  well  they  were 
practically  all  distilled  for  the  same  major  products.  It  was 
not  surprising,  therefore,  that  the  residues  were  variable  and 
sometimes  unsuited  even  for  fluxes. 

The  increasing  use  of  the  more  successful  native  bitumens 
early  became  the  stimulus  for  the  development  of  the  re- 
siduals so  that  they  might  compete  with  the  asphalts,  and  to 
do  so  it  was  necessary  that  they  be  brought  from  their  more 
or  less  fluid  state  to  consistencies  suitable  for  paving  pur- 
poses. It  was  early  found  that  distilling  paraffin  and  semi- 
asphaltic  petroleum  beyond  the  "residuum"  stage  resulted 
in  the  decomposition  of  the  pitch  or  asphalt  residues  to  such 
an  extent  that  they  could  not  be  seriously  considered  as 
paving  materials,  so  other  means  were  sought  to  achieve  the 
desired  end.  It  was  found  by  Dubbs  that  adcling  sulphur 
to  the  residuum,  maintained  at  elevated  temperatures,  re- 
sulted in  a  molecular  condensation  with  the  liberation  of 
sulphuretted  hydrogen  gas.  The  resulting  artificial  asphalts 
were  called  "Pittsburgh  flux."  At  about  the  same  time, 
Byerly  found  that  blowing  air  through  heated  residuum 
accomplished  similar  results,  and  in  1893  took  out  a  patent 
covering  the  air  blowing  process.  This  proved  a  most  im- 
portant step  as  air  blowing  was  cheaper  than  the  sulphur 
process,  and  by  regulating  the  duration  of  the  "blow"  as- 
phalts of  varying  consistency  could  be  produced.  Materials 
produced  by  this  process  have  proved  successful,  though  they 
made  no  serious  inroads  on  native  bitumens  for  paving 
i)urposes. 

.\nother  step  in  the  evolution  of  asphalts  from  petroleum 
,vas  taken  by  compounding  with  the  distillation  residues 
hard  bitumens  like  gilsonite  and  grahamite  so  as  to  produce 
materials  of  paving  consistencies.  Many  of  these  com- 
pounds contained  as  much  oil  as  hard  bitumen,  and  the  air 
l)lowing  process  was  frequently  involved  in  their  manufac- 
ture. Several  rather  successful  asphalts  of  this  character 
have  appeared  on  the  market  in  recent  years.  Because  of 
the  large  percentage  of  oil  residuum  required,  the  character 
of  the  finished  product  is  uncertain,  and  this,  together  with 
the  high  price  of  gilsonite  and  grahamite  and  other  factors, 
doubtless  served  to  restrict  the  use  of  such  preparations. 

This  brings  us  up  to  about  1900,  previous  to  which  oil 
asphalts  were  purely  artificial  materials,  being,  at  best,  pre- 
pared from  oils  of  low  asphaltic  content  and  their  solidity 
and  consistency  depending  upon  the  method  of  manufacture. 
It  was  probably  only  to  be  expected  that  they  would  be 
called  by  such  names  as  manufactured  asphalts,  oil  asphalts, 
residual  asphalts  and  the  like,  though  such  designations  are 
not  appropriate  to  the  totally  different  types  that  followed. 

.•\sphalts  from  Texas  and  California  petroleums  next  de- 
serve attention,  and  it  is  interesting  to  note  that  while  they 
differ  widely  in  characteristics  both  are  still  in  use.  The 
original  Texas  asphalts,  l)cing  blown,  were  low  in  suscepti- 
l)ility  to  temperature  changes  but  their  low  ductility  re- 
tarded their  adoption  where  specifications  called  for  a  mini- 
mum ductility  of  from  15  to  20  centimeters.  California 
materials,  on  the  other  hand,  possessed  practically  unlim- 
ited ductility,  for,  being  obtained  from  full  asphaltic  base 
oils,  the  blowing  process  could  be  omitted.  This  fact  ren- 
ders their  advent  the  turning  point  in  the  evolution  of 
petroleum  asphalts,  as  they  could  be  prepared  by  a  simple 
refinement  direct  to  the  desired  consistency.  Although 
there  has  been  some  lack  of  uniformity  in  the  crude  supplies 
and  their  high  susceptibility  has  sometimes  been  cotisidered 
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objectionable,  they  have  been  quite  successful  and  are  still 
in  use. 

The  ideal  raw  material  for  the  production  of  petroleum 
asphalts  became  available  about  five  years  ago,  when  the 
Mexican  petroleum  entered  the  field.  The  material  was  ideal 
because  the  asphalts  produced  met  successfully  recognized 
tests  and  the  supply  was  plentiful  and  uniform.  These 
asphalts  had  appeared  in  the  paving  industry  years  ago, 
but  the  earlier  oils  were  more  or  less  solidified  effusions 
from  the  real  supply,  which  lay  thousands  of  feet  below 
the  surface.  The  opening  of  several  large  wells  on  the  east 
coast  of  Mexico  in  1910  marked  the  beginning  of  a  new 
epoch  in  the  asphalt  business,  as  a  large  supply  and  reason- 
able water  transportation  rates  soon  made  it  possible  to 
market  the   material  at  a  favorable  price. 

The  two  types  of  Mexican  petroleum  brought  to  this 
country  are  in  general  a  heavy  oil  of  from  10  to  12°  Be. 
gravity,  carrying  about  70  per  cent,  of  asphalt,  and  another 
of  18  to  21°  Be.  gravity,  carrying  from  55  to  60  per  cent 
of  asphalt.  These  come  from  wells  3,000  to  5,000  ft.  deep, 
are  collected  and  then  pumped  into  specially  constructed 
tank  ships  for  transportation  to  the  refineries  in  this  country. 
Both  oils  yield  excellent  paving  materials.  Their  high  as- 
phalt contents  and  correspondingly  low  percentages  of  light 
oils  permit  prompt  refinement  with  a  minimum  risk  of  in- 
juring the  residues,  which  in  handling  the  Mexican  petro- 
leums are  the  major  products  of  the  refinery.  With  either 
type  of  crude,  it  is  commercially  practicable  to  stop  the 
refining  process  at  any  stage  of  consistency  so  as  to  give 
the  engineer  a  material  made  by  one  simple  process.  By 
this  means  the  natural  fluxes  are  retained  and  subsequent 
artificial  fluxing  is  unnecessary. 

For  paving  cements  and  road  binders  there  is  apparently 
a  preference  for  the  products  of  the  heavier  oils,  probably 
because  of  their  greater  density  and  lower  parafiin  content. 
The  lighter  oils,  however,  serve  as  the  chief  source  for  road 
surfacing  materials.  When  simply  freed  from  moisture  and 
sediment,  they  serve  as  cold  surface  dressings,  while  de- 
prived of  the  lighter  oils  they  serve  for  the  more  permanent 
and  so-called  hot  surface  applications.  That  the  merits 
predicted  for  the  materials  by  scientific  tests  have  been 
verified  is  evidenced  by  their  use  in  many  cities  for  sheet 
asphalt  and  asphaltic  concrete.  In  many  cities  the  pave- 
ments have  successfully  passed  into  their  fourth  year  of 
service.  The  uses  of  Mexican  products  have  been  even  more 
general  in  road  construction  and  treatment  than  in  street 
pavement  work,  as  evidenced  by  work  in  Maryland,  Massa- 
chusetts, New  York,  New  Jersey,  Pennsylvania,  Illinois, 
Maine,  Virginia  and  New  Hampshire  and  in  the  Canadian 
provinces.  Such  recognition  of  asphalts  from  Mexican  petro- 
leum show  that  the  early  conceptions  of  "oil  asphalts"  are 
fast  being  obliterated;  certainly  they  indicate  that  the  char- 
acter of  the  material  itself  is  to  be  considered  rather  than 
the  classification  in  which  the  material  may  be  placed.  In 
this  connection,  attention  is  called  to  the  decision  of  the 
Supreme  Court  of  the  State  of  New  York  to  the  effect  that 
asphalts  prepared  from  Mexican  petroleum  are  to  be  con- 
sidered  in   every   respect  natural  asphalts. 

With  the  entry  of  California  materials  into  the  field,  the 
possibility  of  simplifying  the  process  of  preparing  petroleum 
asphalts  was  noted.  This  was  because  the  oils  themselves 
were  rather  fluid  asphalts  than  mere  oils.  A  high  asphalt 
content  with  a  corresponding  reduction  in  the  amount  of 
l)urning  oils  brought  about  a  complete  change  of  purpose 
and  what  had  been  the  "residuum"  or  residue  became  the 
major  product.  This  is  the  case  today  in  the  refinement  of 
Mexican  petroleums;  every  possible  care  is  taken  to  pre- 
serve the  asphalt  constituents,  leaving  as  the  refuse  or  by- 
products the  volatile  oils,  which  are  sold  for  fuel  and  gas 
making   purposes.     This   change    has    brought   forth    several 


new  processes,  among  which  may  be  mentioned  those  cov- 
ered by  the  Dundas  and  Trumbull  patents.  The  former  is 
little  used  but  the  latter  is  in  successful  operation  for  both 
California  and  Mexican  oils  and  is  worthy  of  mention.  This 
operation  depends  upon  preheating  the  oil,  then  pumping  it 
to  the  top  of  heat-jacketed,  cylindrical  towers  and  allowing 
it  to  run  down  the  inner  surface  of  these  in  a  thin  sheet. 
Around  a  central  vertical  standpipe  or  ofT-take  are  openings 
through  which  the  lighter  oils  pass  to  the  condensers.  The 
consistency  of  the  asphalt  produced  is  controlled  by  the 
temperature  employed  and  the  rate  of  pumping. 

The  most  generally  used  process  is  that  of  steam  distilla- 
tion, which  removes  the  lighter  oils  from  the  associated 
materials  at  temperatures  below  their  normal  boiling  points. 
In  this  process  the  petroleum,  after  the  moisture  has  been 
removed  by  settling  or  other  suitable  treatment,  is  charged 
into  stills.  Heat  is  slowly  applied  and  maintained  through- 
out the  run  but  the  distillation  is  actually  accomplished  by 
steam  vapors.  A  current  of  live  steam  is  passed  into  the 
heated  oil  and,  issuing  from  a  multitude  of  fine  orifices  along 
the  still  bottom,  carries  the  light  oils  with  it  and  the  mixed 
vapors  pass  into  the  condensers.  These  oils  would  require 
temperatures  as  high  as  900°  or  1,000°  F.  for  actual  distilla- 
tion, but  this  steaming  process  removes  them  at  a  tempera- 
ture as  low  as  600°  to  650°  F.  Agitation  due  to  the  passage 
of  the  steam  also  assists  by  preventing  any  part  of  the  as- 
phalt from  being  long  in  contact  with  the  bottom  of  the 
still  where  the  heat  is  the  greatest. 

Following  the  path  of  its  predecessors,  it  was,  perhaps, 
to  be  expected  that  the  Mexican  products  would  encounter 
suspicion,  doubt  and  opposition  on  entering  the  paving  field. 
There  had  been,  however,  a  parallel  advance  in  the  science 
of  testing  bituminous  materials,  and  it  was  anticipated  that 
this  would  go  far  toward  assuring  reliability.  It  did  to  a 
very  large  extent.  Otherwise  petroleum  asphalts  would  not 
have  attained  their  present  standing.  Frequently  specifica- 
tions were  deliberately  closed  to  these  materials,  but,  thanks 
to  the  chemist,  these  conditions  have  been  largely  elim- 
inated and  today  the  best  types  of  petroleum  asphalt  are 
welcomed  in  open  competition  with  all  other  good  materials. 


What  the  United  States  Government  Is  Doing 
for  the  Good  Roads  Movement 

Although  this  paper,  as  its  title  implies,  deals  with  a  de- 
scription of  the  road  work  of  the  Office  of  Public  Roads  and 
Rural  Engineering,  Logan  Waller  Page,  Director  of  the 
office,  gives  considerable  space  in  it  to  a  discussion  of  the 
economics   of   road   improvement. 

Mr.  Page  first  lists  briefly  the  activities  of  the  office,  which 
comprise  the  preparation  of  publications,  the  making  of 
addresses  and  exhibits,  the  construction  of  object  lesson 
roads,  the  testing  of  road  materials  and  field  and  laboratory 
experimental  work.  He  then  states  that  the  development  of 
the  automobile  and  the  concentration  of  population  in  the 
cities  are  two  factors  which  have  made  the  problem  of 
highway  construction  and  maintenance  exceedingly  impor- 
tant. Only  a  few  years  ago  the  common  means  of  inter- 
communication were  the  railroads,  while  the  highways  were 
merely  local  conveniences.  Horse-drawn  traffic  seldom  found 
it  economical  to  exceed  a  radius  of  from  10  to  IS  miles.  .-Ml 
this  has  been  changed,  he  states,  by  the  development  of 
the  automobile  and  the  motor  truck,  and  both  the  dwellers 
in  the  cities  and  the  farmers  are  coming  to  realize  the  degree 
to  which  roads  affect  their  material  welfare. 

After  describing  briefly  the  part  taken  by  the  national 
government  in  the  improvement  of  pulilic  roads  in  the  early 
days  of  the  country,  the  writer  sketches  briefly  the  establish- 
ment of  the  Office  of  Public  Roads  in  1893  and  its  develop- 
ment since  that  time,     M  first,   the   work  of  the  office   v.as 
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limited  to  investigation  and  the  publication  of  reports.  Its 
activities  were  gradually  widened  so  as  to  include  the  physi- 
cal and  chemical  testing  of  road  materials,  the  conducting  of 
field  experiments  and  the  construction  and  supervision  of 
certain  post  roads  authorized  by  the  appropriation  bill  of 
1912.  The  work  of  the  office,  according  to  Mr.  Page,  has 
been  devoted  largely  to  "the  improvement,  in  a  broad  way, 
of  methods  of  construction  and  maintenance,  and  of  the 
quality  of  materials  used,  and  to  the  application  of  scientific 
business  methods  in  the  management  of  our  public  roads." 
In  explanation  of  the  reason  for  the  efforts  of  the  office 
along  these  particular  lines,  Mr.  Page  reviews  at  some 
length  the  present  road  situation.  He  states  that  the  cash 
expenditure  for  roads  and  bridges  last  year  amounted  to 
$249,999,999,  while  10  years  earlier  the  total  expenditure 
amounted  to  slightly  under  $80,000,000.  He  states  that  a 
conservative  estimate  would  place  the  waste  from  the  use 
of  improper  materials,  faulty  methods  and  poor  manage- 
ment at  at  least  20  per  cent.,  and  states  that  any  private 
business,  managed  with  an  equal  degree  of  efficiency,  would 
result  in  bankruptcy. 

Another  part  of  this  large  expenditure,  according  to  Mr. 
Page,  is  due  to  maintenance,  and  points  out  that  in  attempt- 
ing to  build  roads  of  such  a  character  that  the  maintenance 
charge  will  be  greatly  reduced,  too  expensive  roads  have 
sometimes  been  the  result.  He  also  dwells  at  some  length 
upon  the  necessity  of  considering  not  only  the  first  cost 
of  a  road  but  also  the  annual  aggregate  cost  during  the 
life  of  the  improvement,  illustrating  by  examples  involving 
these  items. 

In  this  connection,  it  is  pointed  out  that  the  period  over 
which  the  computation  is  extended  should  not  be  unduly  pro- 
longed as  the  traffic  changes  which  have  taken  place  within 
the  past  10  or  IS  years  should  teach  us  that  what  will  happen 
in  the  future  cannot  be  foretold.  Road  improvement,  accord- 
ing to  the  paper,  is  a  public  undertaking,  the  wisdom  of  which 
must  be  measured  by  the  resulting  benefits.  It  is  pointed 
out  that  not  all  road  improvements  pay  dividends  and  that 
it  is  possible  to  pay  too  much  for  a  road  improvement.  A 
road  improvement,  to  be  justifiable,  according  to  the  paper, 
must  give  reasonable  promise  of  an  adequate  annual  return 
in  social  and  economic  benefits. 

Another  point  which  the  Office  of  Public  Roads  is  trying 
to  bring  to  the  full  realization  of  the  general  public  and 
highway  officials,  according  to  Mr.  Page,  is  that  the  ap- 
parently high  cost  of  maintenance  in  some  cases  is  not  so 
alarming  as  it  would  seem,  since  a  large  portion  of  it  really 
represents  a  combination  of  deferred  or  delayed  maintenance, 
proper  maintenance  and  reconstruction. 

In  closing,  it  is  asserted  that  there  is  positive  need  for 
centralized  control  and  highly  skilled  supervision,  particu- 
larly with  reference  to  the  design  and  construction  of  high- 
way bridges,  the  expenditure  of  large  local  bond  issues,  the 
handling  of  local  highway  funds  through  efficient  cost  ac- 
count systems  and  finally  with  regard  to  the  qualifications 
of  the  men  locally  selected  to  carry  on  the  work.  The 
expectation  is  expressed  that  in  the  not  far  distant  future  we 
shall  have  compact  and  efficient  local  organization  which 
will  work  in  harmony  with  and  under  the  proper  supervision 
of  highly  trained  and  skillful  highway  officials.  This  central 
control  should  be  divorced  from  politics  and  form  a  com- 
petent whole  which  from  top  to  bottom  should  have  "effi- 
ciency and  the  public  good"  for  its  motto. 


Convicts   to   Build  Concrete   Bridges 
in  West  Virginia 

According  to  a  report  by  A.  D.  Williams,  Chief  Road 
Engineer  of  the  State  Road  Bureau  of  West  Virginia,  convict 
labor  is  to  be  used  in  the  construction  of  concrete  bridges 
in  the  state. 


Work  is  to  be  commenced  at  once  on  two  reinforced  con- 
crete spans,  one  of  which  will  be  an  overhead  railroad  cross- 
ing and  the  other  an  undergrade  crossing.  A  detail  of  25 
prisoners  will  be  employed. 

Although  authorities  on  the  subject  of  prison  labor  have 
held  that'  it  is  an  open  question  whether  convicts  can  be 
successfully  employed  on  high  grade  work,  the  West  Vir- 
ginia officials  are  convinced  of  success.  The  experiment  of 
employing  prisoners  on  bridge  work  follows  upon  the  satis- 
factory experience  of  the  state  in  the  use  of  convicts  in  work 
upon  county  roads  during  the  past  three  years. 


NEWS    NOTES 


The  Need  for  Alleys  in  Cities  was  ai'Kued  by  Charles  B.  Ball, 
Chief  Sanitary  Inspector  of  Chicago,  III.,  in  a  recent  paper,  en- 
titled "The  Alley  Problem,"  presented  at  the  Fourth  N.ational 
Conference  on  Housing  in  America,  lield  at  Minneapolis.  Minn. 
According  to  Mr.  Ball,  alleys  exist  In  over  two-thirds  of  the 
cities  in  this  country  and  they  are  provided  for  in  laying  out 
additions  to  these  cities  except  in  a  few  cases.  He  also  pointed 
out  that  provision  for  alleys  has  been  made  in  such  cities  as 
Washington,  D,  C,  Savannah,  Ga.,  and  Vandergrlft,  Ta.,  In  the 
laying  out  of  which  the  most  careful  consideration  was  given 
to  the  principles  of  city  planning.  Among  the  advantages  of 
alleys,  according  to  Mr.  Ball,  are  that  that  they  facilitate  ac- 
cess to  the  rear  of  premises  for  delivering  goods  and  for  re- 
moving wastes:  that  they  provide  for  the  easy  and  rapid  oper- 
ation of  Are  apparatus;  that  they  furnish  parking  space  for 
vehicles,  and  that  they  can  be  utilized  for  sewers,  water  mains 
and  other  subsurface  structures.  It  was  also  pointed  out  that 
an  alley  Is  required  In  every  city  block  because  only  by  that 
means  can  a  sufficient  amount  of  light  and  air  In  the  middle  of 
the  block  be  assured  for  the  future.  This,  according  to  Mr. 
Ball,  is  the  principal  reason  for  the  alley. 


Rrnnlte  niock  Pnvement  on  Ijower  Brondwny,  New  York  City, 
hns  been  Reoominendeil  by  the  Motor  Truck  Club  of  America. 
This  recommendation  was  made  In  a  letter  written  to  Borough 
President  Marcus  M.  Marks  of  Manhattan,  dated  December  11. 
by  President  T.  D.  Pratt  of  the  Motor  Truck  Club  of  America. 
In  accordance  with  a  resolution  passed  at  a  meeting  of  the 
club  held  in  November.  According  to  the  letter,  It  appeared 
that  the  prime  factor  for  consideration  In  determining  the 
character  of  the  pavement  put  down  Is  the  traffic  which  Is  to 
use  the  street.  It  is  pointed  out  that  the  lower  portion  of 
Broadway  is  entirely  commercial,  that  there  are  no  hotels  or 
theaters  along  It  and  that  it  Is  not  used  to  any  extent  by 
pleasure  vehicles,  being  a  strictly  business  street  carrying 
heavy  trucking.  It  is  also  recommended  that  the  foundation  be 
of  concrete,  S  or  10  ins.  In  thickness,  reinforced  If  the  soil 
beneath  it  Is  soft,  on  top  of  which  should  be  laid  from  %  to  1 
in.  of  gravel  or  fine  stone  mixed  with  a  soft  mortar  of  cement 
and  sand.  The  paving  blocks,  it  is  stated,  should  be  laid  directly 
upon  this,  immediately  after  It  Is  placed,  the  blocks  being  set 
with  a  template  and  grouted  with  cement  grout.  The  letter 
also  states  that  the  recommendations  contained  in  it  apply  not 
only  to  lower  Broadwav,  but  also  to  all  main  arteries  of  traffic. 


The  Grnde  Crosslnn  Prolilem  of  Dfillns,  Tex.,  can  best  be 
solved  by  the  construction  of  a  belt  line  railway,  according  to 
a  renort  recently  submitted  to  the  Mayor  and  Commissioners 
of  Dallas  by  John  P.  Wallace,  consulting  engineer,  of  Chicago 
and  New  York.  At  present  the  total  main  line  mileage  of  rail- 
roads In  the  city  Is  between  35  and  36  miles,  while  the  total 
trackap-e  amounts  to  a  little  over  77  miles.  On  this  mileage  of 
track  there  are  141  grade  crossings.  It  Is  stated  in  the  report 
that  to  eliminate  all  of  these  crossings,  except  some  that  could 
reasonably  be  closed,  would  cost  about  $5,00D,000,  while  to  pro- 
tect all  the  existing  grade  crossings  by  watchmen,  etc..  capital- 
izing their  maintenance,  would  cost  about  $3,200,000.  The  plan 
proposed  Is  to  construct  a  belt  line  railroad  around  the  city,  in- 
tercepting all  the  railroads  now  running  Into  the  city.  On 
this  would  be  carried  all  of  the  traffic  except  perhaps  that  to 
local  Industries  In  the  business  district.  For  a  time  these 
would  be  served  by  allowing  existing  tracks  to  remain,  operat- 
ing traffic  over  them  under  certain  restrictions  as  to  speed  and 
hours  during  which  they  could  be  used.  New  Industries  would 
have  to  occu""  sites  In  certain  designated  districts,  and  event- 
ually the  tracks  within  the  belt  line  would  be  removed  and  their 
rights  of  way  used  for  streets. 
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The^Road^Congress  at  Worcester,  Mass. 


The  meeting  known  as  the  "First  International  Road 
Congress"  was  held  at  Worcester,  Mass.,  on  Tuesday, 
Wednesday,  Thursday  and  Friday,  December  14,  IS,  16  and 
17,  191S.  The  congress  was  held  under  the  auspices  of  the 
Worcester  Chamber  of  Commerce  and  with  the  cooperation 
of  the  Massachusetts  Highway  Association.  An  exhibition 
of  road  building  machinery  and  materials  was  held  in  con- 
nection with  the  congress,  the  exhibits  being  housed  in  the 
Auditorium  adjoining  the  Hotel  Bancroft,  in  which  the 
sessions  of  the  convention  were, held. 

Because  of  a  heavy  snowstorm  which  seriously  interfered 
with  the  railroads  in  New  England  and  New  York,  many 
of  those  having  places  on  the  program  on  Tuesday  were 
delayed,  with  a  consequent  disturbance  of  the  program. 
The  attendance  was  also  probably  adversely  affected  by  the 
disturbed  traffic  conditions,  which  continued  throughout 
most  of  the  week. 

The  opening  session  was  called  to  order  on  Tuesday 
afternoon  by  J.  Lewis  Ellsworth,  President  of  the  Wor- 
cester Chamber  of  Commerce  and  of  the  congress.  Presi- 
dent Ellsworth  welcomed  the  delegates,  in  the  course  of 
his  address  complimenting  those  who  had  worked  in  get- 
ting up  the  congress  and  paying  special  tributes  to  the 
Massachusetts  Highway  Association  and  to  Harold  Parker, 
former  chairman  of  the  Massachusetts  Highway  Com- 
mission. 

At  the  close  of  his  address  of  welcome.  President  Ells- 
worth introduced  Grafton  D.  Cushing,  Lieutenant  Governor 
of  Massachusetts,  who  made  the  address  of  welcome  on 
behalf  of  the  state.  In  the  course  of  his  address.  Lieutenant 
Governor  Cushing  reviewed  briefly  the  history  of  the  Mas- 
sachusetts Highway  Commission  from  the  establishment  of 
the  temporary  commission  in  1893  to  the  present.  He  said 
that  Professor  N.  S.  Shaler  of  Harvard  University  and 
William  E.  McClintock,  members  of  the  original  commis- 
sion, and  Dr.  T.  C.  Mendenhall,  formerly  President  of  the 
Worcester  Polytechnic  Institute,  were  largely  responsible 
for  the  system  which  has  proved  so  successful  in  Massa- 
chusetts. Dr.  Mendenhall  was  the  second  chairman  of  the 
commission  and  was  followed,  in  turn,  by  Mr.  McClintock, 
Harold  Parker  and  the  present  chairman.  Colonel  William 
D.  Sohier.  He  spoke  of  the  expenditures  which  had  been 
made  for  road  improvement  in  Massachusetts,  and  said  that 
if  was  safe  to  say  that  the  state  highways,  in  the  condition 
in  which  they  now  are,  could  not  be  replaced  for  the  total 
of  their  cost  and  are  certainly  worth  50  per  cent,  more 
than  the  net  debt  due  for  highway  purposes.  He  then  went 
on  to  describe  in  some  detail  the  present  work  of  the  com- 
mission and  paid  a  high  tribute  to  the  work  of  the  com- 
mission and  its  staff. 

The  response  to  the  addresses  of  welcome  was  made  by 
Governor  Charles  W.  Gates  of  Vermont,  who  previous  to 
his  election  as  Governor  served  as  the  State  Highway 
Commissioner  of  that  state.  Governor  Gates,  in  a  brief 
address,  thanked  the  President  of  the  congress  and  the 
Lieutenant  Governor  for  the  welcome  extended,  spoke 
briefly  of  the  advantages  of  good  roads,  and  congratulated 
Massachusetts  on  being  the  leader  in  the  work  of  highway 
improvement. 

The  last  speaker  of  the  session  was  Thomas  Cote,  Com- 
missioner of  Public  Works,  of  Montreal,  P.  Q.,  who  pre- 
sented a  paper  on  "Precautions  Adopted  by  Dominion  Cities 
Against  Extreme  Climatic  Changes  in  Building  and  Main- 
taining Streets."  This  paper  was  scheduled  for  Thursday 
afternoon,   but   was   changed   to   Tuesday   to   take   the   place 


of  the  papers  of  W.  A.  McLean  and  Logan  Waller  Page, 
who  had  not  reached  Worcester. 

On  Tuesday  evening  there  was  an  entertainment  in  the 
ballroom  of  the  Hotel  Bancroft.  Arrangements  had  been 
made  for  a  cabaret  performance  but  owing  to  the  inability 
of  some  of  the  entertainers  to  reach  Worcester  because  of 
the  storm  a  more  informal  program  was  presented. 

Wednesday,  Dec.  15,  was  designated  as  "Road  Builders' 
Day,"  the  proceedings  being  under  the  auspices  of  the  Mas- 
sachusetts Highway  Association.  Harold  Parker,  former 
Chairman  of  the  Massachusetts  Highway  Commission,  pre- 
sided. The  first  speaker  was  William  E.  McClintock,  Treas- 
urer of  the  Winnisimmet  Co.,  Chelsea,  Mass.,  and  formerly 
Chairman  of  the  Massachusetts  Highway  Commission,  who 
presented  a  paper  entitled  "The  History  of  Highway  De- 
velopment in  Massachusetts."  Other  papers  of  the  forenoon 
were  "What  the  United  States  Is  Doing  for  the  Good 
Roads  Movement,"  by  Logan  Waller  Page,  Director  of  the 
Office  of  Public  Roads  and  Rural  Engineering,  U.  S.  Depart- 
ment of  Agriculture;  "The  Merits  of  Refined  Asphalt  Roads," 
by  Leroy  M.  Law,  Chemist  of  the  United  States  Asphalt 
Refining  Co.,  and  "The  Merits  of  Natural  Asphalt  Roads," 
by  Clifford  Richardson,  Consulting  Engineer  of  the  Barber 
Asphalt  Paving  Co.  The  paper  by  Mr.  Richardson  was  read 
by  title  only,  Mr.  Richardson  not  being  present. 

At  the  close  of  the  forenoon  session  there  was  a  luncheon 
by  the  Massachusetts  Highway  Association  in  the  ballroom 
of  the  hotel,  the  forenoon  session  being  adjourned  early  to 
permit  the  necessary  arrangements  to  be  made.  President 
Frederick  H.  Clark,  Street  Superintendent  of  Springfield, 
Mass.,   presided. 

Mr.  Parker  again  presided  at  the  afternoon  session,  which 
was  opened  by  the  reading  of  a  paper  by  George  W.  Till- 
son.  Consulting  Engineer  to  the  President  of  the  Borough 
of  Brooklyn,  New  York,  N.  Y.,  on  "City  Pavements."  In 
Mr.  Tillson's  absence,  the  paper  was  read  by  Herbert  N. 
Davison,  Secretary  of  the  Worcester  Chamber  of  Commerce. 

W.  A.  McLean,  Engineer  of  Highways  of  the  Province  of 
Ontario,  Canada,  who,  as  has  been  stated,  was  delayed  in 
reaching  Worcester,  was  the  next  speaker,  his  subject  be- 
ing "The  Development  of  Improved  Highways  in  Canada 
and  What  It  Means  to  the  Dominion." 

Another  speaker  was  J.  R.  Worcester,  Consulting  Engi- 
neer, Boston,  Mass.,  whose  paper  dealt  with  "Concrete 
Bridges  .vs.  Steel  and  Wood." 

After  adjournment,  the  usual  afternoon  concert  was  held 
in  the  Auditorium,  and  in  the  evening  many  of  the  dele- 
gates attended  a  moving  picture  exhibition  at  the  Grand 
Theater  adjoining  the  hotel,  at  which  a  7,000-ft.  film  of 
scenes  along  the  Lincoln  Highway  was  shown. 

Thursday,  Dec.  16,  was  known  as  "Country  and  City 
Day,"  and  the  sessions  were  presided  over  by  George  M. 
Wright,  Mayor  of  Worcester.  In  his  introductory  remarks, 
Mayor  Wright  referred  briefly  to  the  streets  of  the  city  of 
which  he  is  the  administrative  head,  stating  that  Worcester 
had  done  a  great  deal  of  permanent  paving  and  that  it  was 
the  aim  of  the  administration  to  keep  this  up  to  a  high 
standard. 

Dr.  Joseph  Hyde  Pratt,  Secretary  of  the  North  Carolina 
Highway  Commission,  was  the  first  speaker,  his  subject  be- 
ing "The  Selection  of  Materials  for  Highway  Construction." 

Dr.  Pratt  was  followed  by  Nelson  P.  Lewis,  Chief  Engi- 
neer of  the  Board  of  Estimate  and  Apportionment  of  New 
York  City,  who  spoke  on  "Financing  City  Streets." 

Joseph  W.  Gainer,  Mayor  of  Providence,  R.  I.,  told  about 
"Providence   and   Her   Highway   Development." 
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H.  J.  Kuelling,  County  Highway  Commissioner  of  Mil- 
waukee County,  Wisconsin,  followed  with  a  paper  on  "Mil- 
waukee County  Concrete  Roads." 

Another  speaker  was  Gustav  Hanna,  Commissioner  of 
Street  Cleaning  of  Cleveland,  Ohio,  who  spoke  on  "The 
Importance  of  Street  Cleaning  in   Good   Roads." 

Following  adjournment  for  luncheon.  Mayor  James  M. 
Curley  of  Boston,  Mass.,  read  a  paper  on  "Boston's  Experi- 
ence with  \'arious  Types  of  Street   Paving." 

Dr.  Ira  N.  Mollis,  President  of  the  Worcester  Polytechnic 
Institute,  followed  with  a  paper  on  "The  Necessity  of 
Highly   Trained    Engineers   in    Highway   Construction." 

The  next  speaker  was  William  H.  Connell,  Chief  of  the 
Bureau  of  Highways  and  Street  Cleaning,  Philadelphia,  Pa., 
who  discussed  "The  Organization  of  Highway  Depart- 
ments." 

Miss  Susan  B.  Willard,  of  Hingham,  Mass.,  State  Chair- 
man of  the  Massachusetts  D.  A.  R.,  read  a  paper  on  "Old 
Trail  Roads." 

Maj.  W.  W.  Crosby,  Consulting  Engineer,  Baltimore,  Md., 
who  was  to  have  spoken  at  the  Wednesday  afternoon  ses- 
sion but  who  was  delayed  in  reaching  Worcester,  closed  the 
session  by  reading  his  paper  on  "Selection  of  Types  for 
Road  Surfaces." 

Thursday  evening,  a  number  of  the  cabaret  performers 
having  arrived  in  the  meantime,  an  entertainment  was  given 
in   the  ballroom  of  the   Hotel   Bancroft. 

The  sessions  on  Friday,  Dec.  17,  which  was  designated 
as  "Automobile  Day,"  were  presided  over  by  Col.  William 
D.  Sohier,  Chairman  of  the  Massachusetts  Highway  Com- 
mission. In  opening  the  conference.  Col.  Sohier  told  of 
the  methods  employed  by  Massachusetts  authorities  in  con- 
trolling the  operation  of  motor-driven  vehicles  and  quoted  a 
number  of  statistics  to  show  the  increase  in  the  number 
of  motor  vehicles  in  the  state.  He  also  quoted  figures  to 
show  the  operation  of  the  motor  vehicle  laws  in  other 
states. 

The  first  speaker  on  the  program  at  the  morning  session 
was  George  C.  Diehl,  of  Buffalo,  N.  Y.,  Chairman  of  the 
Good  Roads  Board  of  the  American  Automobile  Association. 
He  took  for  his  subject  "The  Automobile  and  Its  Relation 
to  Good  Roads." 

The  next  speaker  was  Edwin  Duffey,  State  Commissioner 
of  Highways  of  New  York,  who  read  a  paper  on  "The 
Type  of  Pavements  Now  Being  Laid  on  New  York  State 
Highways."  He  referred  to  the  fact  that  within  the  last 
ten  years  the  state  of  New  York  had  spent  $130,000,000  on 
good  roads  and  had  constructed  approximately  6,000  miles 
of  highways. 

Henry  Welles  Durham,  former  Chief  Engineer  of  High- 
ways of  the  Borough  of  Manhattan,  New  York,  N.  Y.,  was 
the  next  speaker,  his  topic  being  "Improved  Granite  Pave- 
ments. He  was  followed  by  Lewis  D.  Speare,  of  Cambridge, 
Mass.,  former  President  of  the  American  Automobile  Asso- 
ciation, who  read  a  paper  entitled  "The  Ideal  Road  for  the 
Motorist." 

The  first  speaker  at  the  afternoon  session  was  John  H. 
Fahey,  of  Boston,  Mass.,  President  of  the  Chamber  of 
Commerce  of  the  United  States,  who  chose  for  his  topic 
"The  Interest  of  the  National  Chamber  of  Commerce  in 
the  Good  Roads  Movement." 

U.  H.  Dandurand,  of  Montreal,  P.  Q.,  Past  President  of 
the  Dominion  Automobile  Association,  spoke  on  "Canada 
as  a  Country  for  Motorists." 

The  next  speaker  was  William  R.  Smith,  President  and 
General  Manager  of  the  Lane  Construction  Corporation, 
Meriden,  Conn.,  who  read  a  paper  entitled  "The  Relation 
of  Motor  Trucks   to   Permanent   Highways." 

The  session  closed  with  remarks  entitled  "Hail  and  Fare- 
well" by  Charles  P.  Light,  Field  Secretary  of  the  American 
Highway  Association. 


The  exhibition  of  road  machinery  and  materials  was  held 
in  the  Auditorium  a  short  distance  from  the  Hotel  Bancroft 
and  attracted  considerable  attention.  Concerts  were  held 
in  the  Auditorium  every  afternoon  and  evening.  The  exhib- 
itors  were  as  follows: 

Amej-ican  Car  Sprinkler  Co.,  Worcester,  Mass.;  American 
Tar  Co.,  Boston,  Mass.;  Amies  Road  Co.,  Easton,  Pa.;  Asso- 
ciation of  American  Portland  Cement  Manufacturers,  Phila- 
delphia, Pa.;  John  Baker,  Jr.,  New  York,  N.  Y.;  Barrett 
Mfg.  Co.,  New  York,  N.  Y.;  Harold  L.  Bond  Co.,  Boston, 
Mass.;  Philip  Carey  Co.,  Cincinnati,  Ohio;  Clinton  Wire 
Cloth  Co.,  Clinton,  Mass.;  Concrete  Appliance  Co.,  New 
York,  N.  Y.;  Direct  Sales  Co.,  Inc.,  Boston,  Mass.;  "Engi- 
neering News,"  New  York,  N.  Y.;  "Engineering  Record," 
New  York,  N.  Y.;  "Good  Roads,"  New  York,  N.  Y.;  Good 
Roads  Machinery  Co.,  Kennett  Square,  Pa.;  Hassam  Paving 
Co.,  Worcester,  Mass.;  "Highway  Contractor  and  Road 
Builder,"  Albany,  N.  Y.;  Kinney  Mfg.  Co.,  Boston,  Mass.; 
Mason  Brush  Works,  Worcester,  Mass.;  R.  B.  McKim  Co., 
Boston,  Mass.;  "Municipal  Journal,"  New  York,  N.  Y.; 
National  Highways  Association,  Washington,  D.  C. ;  New 
England  Metal  Culvert  Co.,  Palmer,  Mass.;  New  England 
Truck  Co.,  Fitchburg,  Mass.;  North  East  Metal  Culvert  Co., 
Nashua,  N.  H.;  Robeson  Process  Co.,  New  York,  N.  Y.; 
Ross  Bros.  Co.,  Worcester,  Mass.;  Standard  Oil  Co.  of  New 
York,  New  York,  N.  Y.;  Chris  D.  Schramm  &  Son,  Phila- 
delphia, Pa.;  Tiffin  Wagon  Co.,  Tiffin,  O.;  Trussed  Concrete 
Steel  Co.,  Detroit,  Mich.;  United  States  Asphalt  Refining 
Co.,  New  York,  N.  Y.;  Office  of  Public  Roads  and  Rural 
Engineering,  U.  S.  Department  of  Agriculture;  Warner- 
Quinlan  Co.,  New  York,  N.  Y.;  Wiard  Plow  Co.,  Batavia, 
N.  Y. 


Short  Course  in  Highway  Engineering  at  the 
University  of  Michigan 

The  second  annual  short  course  in  highway  engineering 
at  the  University  of  Michigan  will  be  given  at  the  university, 
Ann  Arbor,  Mich.,  February  21  to  25,  inclusive. 

Instruction  will  be  given  in  road  building  by  members 
of  the  faculty  of  the  College  of  Engineering  in  cooperation 
with  the  Michigan  State  Highway  Department.  Additional 
instruction  will  be  given  by  means  of  special  lectures  by 
men  prominent  in  this  particular  line  of  work.  The  fol- 
lowing program  of  lectures  has  been  prepared  for  the  course: 

"The  Economic  Design  of  Highways  with  Reference  to 
Traffic,"  Arthur  H.  Blanchard,  Professor  of  Highway  Engi- 
neering, Columbia  University;  "Bituminous  Surface  Treat- 
ment for  Water  Bound  Macadam  and  Gravel  Roads,"  Chas. 
S.  Reeve,  Chief  Chemist,  Office  of  Public  Roads,  Washing- 
ton, D.  C;  "The  Maintenance  of  Earth  Roads,"  W.  S.  Gear- 
hart,  State  Engineer  of  Kansas;  "Specifications  and  Con- 
tracts," H.  K.  Vedder,  Professor  of  Civil  Engineering, 
Michigan  Agricultural  College;  "The  Duty  of  the  County 
Road  Commissioners,"  Wm.  Kelly,  Chairman,  County  Road 
Commission  of  Dickinson  County,  Michigan;  "The  High- 
way Engineer  as  a  Public  Servant."  Ira  O.  Baker.  Professor 
of  Civil  Engineering,  University  of  Illinois;  "Road  Main- 
tenance," Frank  F.  Roger.s,  .State  Highway  Coniniissioner 
of  Michigan. 


The  Public  .Schooix  of  Alnbanw  will  ob.si'rve  .Jiin.  21  as  Good 
Roads  and  Arbor  Day.  The  Alabama  Good  Roads  Association  is 
taking  an  active  interest  in  helping  to  make  the  day  a  success. 


The    County    Itoad    CommiNMlonerH    of    Wnyiie    (oiinty,    Mich., 

plans  to  construct  44  miles  of  concrete  pavement  and  complete 
what  Is  known  locally  as  the  outside  drive  around  Detroit. 
Mich. 


There  TVIII  Be  an  RIectInn  In  Halilnln  County,  .-lla.,  .lunuary 
18  on  the  question  of  issuiiiK  bonds  to  the  amount  of  $200,000 
for  general  road  work  and  $55,000  for  work  on  the  Mobile- 
Baldwin   Road. 
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AMERICAN  ROAD  BUILDERS'  ASSOCIATION 


150   NASSAU   STREET 
NEW  YORK,  N.  Y. 


Piealdent 
GEO.  W.  TILLSON,  Brooklyn,  N.  Y. 

First  Vice  President 
A.  W.  DEAN,  Boston,  Mass. 

Second  Vice  President 
A.  B.  FLETCHER,  Sacramento,  Cal. 


Third  Vice  President 

(Office  to  be  filled.) 

Secretary 

E.  L.  POWERS,  New  York,  N.  Y. 

Treasurer 
W.  W.  CROSBY.  Baltimore,  Md. 


Through  the  courtesy  of  the  publisher  of  "Good  Roads," 
this  page,  each  month,  is  devoted  to  the  use  of  the  American 
"Rfiod  Builders'  Association.  It  is  solely  in  the  interests  of  the 
Association,  and  it  is  the  desire  of  the  Executive  Committee  that 
all  members  feel  that  this  space  is  their  own,  and  that  they 
contribute  freely  to  it,  not  only  as  regards  anything  concerning 
the  Association  itself,  but  also  that  which  will  further  the  good 
roads  movement.  Besides  the  official  announcements  of  the 
Association,  there  will  appear  on  the  page  contributions  by 
members,  items  of  news  concerning  the  Association  activities 
and  personal  notes  about  its  members.  All  contributions  should 
be  sent  to  the  headquarters  of  the  Association  at  150  Nassau 
Street,  New  York,  N.  Y. 

Executive  Committee.- 
Nelson  P.  Lewis 
A.  fV.  'Dean 
E.  L.  Powers 


Resolutions  Passed  by  the  Board  of  Directors 

At  a  special  meeting  of  the  Board  of  Directors  called  for 
the  purpose  on  December  16  at  Worcester,  Mass.,  during  the 
meeting  of  the  road  congress  in  that  city,  the  following  reso- 
lutions were  adopted: 

"WHEREAS  the  American  Road  Builders'  Association  for 
several  years  has  had  under  consideration  the  proposal  to 
change  the  time  of  holding  the  annual  convention,  and  being 
convinced  that  the  best  time  for  the  holding  of  a  highway 
convention  or  congress  is  immediately  before  rather  than 
after  the  actual  working  season,  hjs  determined  that  its  con- 
vention for  1916  shall  be  held  in  Pittsburgh,  Pa.,  beginning 
February  28,   1916,  and 

"WHEREAS  this  Association  is  desirous  of  avoiding  the 
holding  of  a  series  of  national  conventions  during  any  one 
year,  thus  imposing  upon  highway  officials  and  those  who 
may  wish  to  exhibit  at  such  conventions  the  materials,  sup- 
plies and  machinery  produced  by  them,  the  burden  and  in- 
convenience of  attending  such  difTerent  meetings,  and 

"WHEREAS  this  Association,  while  convinced  that  an 
amalgamation  of  the  different  associations  dealing  with  high- 
way problems  is  inexpedient  at  the  present  time  and  that 
the  holding  of  joint  conventions  under  joint  control  is  im- 
practicable, believes  that  it  would  be  entirely  feasible  for  the 
two  leading  highway  associations  to  hold  their  annual  con- 
ventions  at   the  same   time  and   place;   therefore  be   it 

"RESOLVED  that  the  Board  of  Directors  of  the  Ameri- 
can Road  Builders'  Association,  in  behalf  of  the  said  Asso- 
ciation, hereby  extends  to  the  American  Highway  Associa- 
tion an  invitation  to  hold  its  annual  convention  for  the  year 
1916  at  Pittsburgh  at  the  same  time  as  that  of  the  American 
Road  Builders'  Association,  with  the  assurance  that  this 
Association  will  do  everything  in  its  power  to  contribute  to 
the  success  of  both  meetings,  and  be  it  further 

"RESOLVED  that,  in  case  the  American  Highway  Asso- 
ciation favorably  considers  this  invitation,  the  Executive 
Committee  of  the  American  Road  Builders'  Association,  or 
such  special  committee  as  may  be  appointed  by  the  Presi- 
dent, be  authorized  to  take  up  with  the  appropriate  officers 


or  committee  of  the  American  Highway  Association  the 
question  of  the  preparation  of  a  program  for  the  two  meet- 
ings, which  shall  avoid  the  duplication  of  subjects  and  will 
provide  a  program  which  will  be  of  the  greatest  possible 
interest  and  profit  to  the  members  of  both  associations  and 
all  others  interested  in  the  .question  of  highway  improve- 
ment; and  that  said  Committee  be  further  authorized  to 
make  such  provision  as  may  be  necessary  for  the  meeting 
of  the  sessions  under  the  control  of  the  American  Highway 
Association  or  the  meetings  of  Committees  of  said  associa- 
tion without  expense  to  it,  and  be  it  also  further 

"RESOLVED  that  it  is  the  hope  of  the  Directors  of  the 
American  Road  Builders'  Association  that  some  plan  such 
as  has  been  outlined  may  be  found  satisfactory,  not  only 
for  the  meetings  of  1916,  but  for  subsequent  meetings  which 
may  be  held  under  alternate  control." 


A.  R.  B.  A.  Notes 

John  T.  Gephart,  Jr.,  who  has  been  temporarily  in  charge 
of  District  No.  S,  Pennsylvania  State  Highway  Department, 
has  been  transferred  to  the  Harrisburg  office  as  Engineer 
of   Construction. 

Henry  P.  Morrison,  who  has  been  engaged  in  private  prac- 
tice at  21  Park  Row,  New  York,  N.  Y.,  has  been  appointed 
Commissioner  of  Public  Works  of  the  Borough  of  Rich- 
mond, New  York,  N.  Y. 

W.  R.  Wolfinger,  who  has  been  Assistant  Engineer  in 
charge  of  District  No.  9,  Pennsylvania  State  Highway  De- 
partment, has  been  transferred  to  District  No.  5,  with  head- 
quarters at  AUentown. 

B.  F.  Affleck,  President  of  the  Universal  Portland  Cement 
Co..  Chicago,  111.,  was  elected  President  of  the  Association 
of  American  Portland  Cement  Manufacturers  at  the  meet- 
ing of  that  organization  held  in  New  York  City  last  month. 

Henry  Welles  Durham,  formerly  Chief  Engineer  of  High- 
ways of  the  Borough  of  Manhattan,  New  York,  N.  Y.,  has 
been  appointed  County  Engineer  of  Bergen  County,  New 
Jersey.  He  will  continue  his  private  practice  at  his  present 
offices,  366  Fifth  Ave.,  New  York,   N.   Y. 

J.  R.  Draney,  Sales  Manager  of  the  United  States  Asphalt 
Refining  Co.,  New  York,  N.  Y.,  was  appointed  a  committee 
of  one  to  draft  a  constitution  and  by-laws  for  the  proposed 
organization  of  asphalt  producers,  the  tentative  plans  for 
which  were  made  at  a  meeting  held  during  the  Worcester 
road   congress   last   month. 

Harold  Parker,  formerly  Chairman  of  the  Massachusetts 
Highway  Commission,  has  associated  with  John  A.  Bensel 
and  Col.  E.  W.  Van  C.  Lucas  in  the  practice  of  engineer- 
ing, with  offices  at  111  Broadway,  New  York,  N.  Y.  A  no- 
tice of  this,  with  an  explanation  of  the  working  plan  of  the 
association,  was  printed  in  "Good  Roads"  for  December  IL 
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LETTERS      TO      THE      EDITOR 


Hearing  on  the  Luten  Bridge  Patents 

Editor,  "Good  Roads": 

In  "Good  Roads"  for  December  4,  page  315,  there  is  an 
item  concerning  the  investigation  the  Senate  Committee 
will  make  of  the  bridge  patents  issued  to  D.  B.  Luten,  of 
Indianapolis,  Ind.,  and  the   method  of  their  issuance. 

In  this  article  you  state:  "The  committee  was  appointed, 
the  first  of  the  hearings  set  for  Nov.  8  and  notices  sent  to 
the  interested  parties.  Notwithstanding  the  fact  that  in- 
terests in  Iowa  and  Kansas  took  part  in  bringing  about  the 
investigation,  none  of  their  representatives  were  present  at 
the  hearing.  In  addition,  only  one  of  the  members  of  the 
committee — Senator  James  of  Kentucky — was  present.  Mr. 
Luten,  however,  went  to  Washington  for  the  hearing." 

This  statement  gives  an  erroneous  impression,  in  that  no 
notice  was  received  by  the  state  highway  departments  or  the 
departments  of  justice  in  Iowa  or  Kansas,  nor  was  Senator 
Kenyon  of  Iowa,  who  is  a  member  of  the  committee,  notified 
that  the  first  hearing  would  be  held  Nov.  8. 

This  hearing  will  begin  about  the  first  of  January,  and 
Iowa,  Wisconsin,  Nebraska,  Oklahoma  and  Kansas  will  have 
representatives  present 

W.  S.  GEARHART, 
State  Engineer  of  Kansas. 

Manhattan,  Kan. 


"Specifications  and  Proposals" 

Editor,  "Good  Roads": 

Referring  to  your  editorial  in  the  issue  of  "Good  Roads" 
of  November  6,  1915,  under  the  heading  "Specifications  and 
Proposals,"  the  opinion  is  expressed  that  the  engineer  is 
frequently  prevented  from  specifying  the  particular  pavement 
that  he  thinks  the  most  desirable  for  the  traffic  conditions  in 
question,  due  to  his  wish  to  have  an  open  specification.  The 
idea  is  conveyed  that  this  limitation  is  imposed  by  the  fact 
that  some  form  of  patented  pavement  would  be  the  most 
satisfactory,  but  that  he  hesitates  to  use  it  for  fear  of  criti- 
cism. 

The  science  of  paving  has  been  sufficiently  developed  so 
that  with  a  fair  traffic  census,  width  of  street  and  general  local 
conditions  known  there  could  be  little  question  as  to  the 
general  type  most  fitting.  I  assume,  of  course,  that  the  engi- 
neer is  permitted  to  choose  between  wood  block  and  cement 
concrete  or  sheet  asphalt  rather  than  macadam.  Certainly 
there  could  be  no  question  in  this  selection  of  the  general 
type. 

With  the  type  determined  it  is  simply  a  question  of  the 
particular  form  or  ingredients  or  methods  of  laying  of  that 
special  type.  In  the  fourth  paragraph  you  say,  "If  he  calls 
for  a  material  or  method  which  is  patented  or  which  is  con- 
trolled by  some  one  individual  or  corporation."  In  my  quite 
extensive  experience  throughout  New  England  both  as  engi- 
neer and  as  material  man,  I  have  had  the  opportunity  to  ob- 
serve every  sort  and  kind  of  work  laid  in  these  states  in  all 
stages  of  construction  and  destruction  and  I  cannot  at  present 
recall  a  case  where  the  engineer  was  limited  by  conditions  to 
such  a  degree  that  it  was  either  necessary  or  desirable  that 
he  call  for  any  brand  of  patented  pavement. 

I  would  be  very  much  interested  to  hear  of  a  case  where  a 
certain  patented  pavement  was  the  only  thing  that  would 
fill  the  bill  in  any  ordinary  street  work. 

Surely  no  one  form  of  cement  concrete  or  method  of  lay- 
ing same  has  as  yet  proved  its  superiority  over  any  other. 
In  the  field  of  block  paving  there  are  certainly  no  restric- 


tions except  those  imposed  by  the  proprietor  of  the  blocks  in 
his  playing  favorites  with  the  contractors. 

As  to  the  use  of  bituminous  products,  I  have  personally  in- 
quired the  opinion  of  no  less  than  seventy  road  official.s  and 
contractors  in  Connecticut  and  Massachusetts,  and  in  tabu- 
lating the  experiences  of  these  men  can  find  no  consensus  of 
opinion  that  any  one  brand  of  bituminous  binder  or  mixture 
has  shown  itself  superior  for  any  special  method  or  con- 
dition. 

In  fact,  such  a  diversity  of  results  has  been  attained  that  it 
lias  become  my  firm  conviction  that  the  success  or  failure  in 
the  use  of  any  of  these  standard  products  is  entirely  in  the 
care  and  skill  with  which  they  are  manipulated. 

From  my  own  observation  I  cannot  imagine  a  condition 
where  a  specification  could  not  be  narrow  enough  to  secure 
the  proper  type  of  work  but  at  the  same  time  be  broad 
enough  to  admit  of  a  variety  of  brands  of  ingredients  which 
if  laid  with  intelligent  supervision  would  give  satisfactory 
results. 

R.  B.  HALL, 

209  Sherman  Ave.,  Paving  Engineer. 

New  Haven.  Conn. 


REPORTS 


UNIVERSITY  OF  TEXAS,  BUREAU  OF  MUNICIPAL  RE- 
SEARCH AND  REFERENCE;  First  Biennial  Report,  Sep- 
tember 1,  1913,  to  September  1,  1915;  Bulletin  No.  63  of 
the  University  of  Texas,  Municipal  Research  Series  No.  12; 
published  by  the  University,  Austin,  Tex.  Paper;  0x9  ins., 
20   pn.   and   covers. 

This  report  contains  a  list  of  the  staff  and  Advisory 
Board  of  the  Bureau  of  Municipal  Research  and  Reference 
of  the  University  of  Texas;  a  brief  report  covering  the 
bureau's  organization  and  purpose,  its  equipment  and  activi- 
ties, and  plans  for  future  development;  a  map  showing 
Texas  cities  which  have  been  served  by  the  bureau;  a  Hst 
of  cities  outside  of  Texas  which  have  been  served;  a  list 
of  the  members  of  the  League  of  Texas  Municipalities;  a 
list  of  officers  of  the  league,  and  a  list  of  the  publications 
of  the  Bureau  of  Municipal  Research  and  Reference. 

MONROE  COUNTY,  NEW  YORK;  "Good  Roads  of  Monroe 
County,  New  York,  1915";  Report  of  County  Superintendent 
of  Highways  J.  Y.  McClintock  for  1915.  Paper-  6x9  ins., 
48  pp.  and  covers;  illu.str.ated;  inset  map,  2  inset  tables. 

Included  in  the  contents  of  this  report  are  detailed 
reports  from  each  of  the  several  towns  in  the  county  and  a 
general  report  on  the  work  by  County  Superintendent  Mc- 
Clintock. The  report  of  each  town  occupies  two  pages, 
the  left-hand  page  carrying  photographs  of  the  supervisor 
and  the  town  superintendent  of  highways  and  statistical 
data  on  the  work  done,  and  the  right-hand  page  carrying  a 
photograph  of  an  improved  road  in  the  town  and  a  road 
map  of  the  town.  The  inset  map  is  a  road  map  of  the  en- 
tire county  showing  town  macadam  roads  in  red,  town 
gravel  roads  in  yellow  and  state  and  county  roads  in  green. 
The  inset  tables  show  detailed  figures  on  work  done  and 
expenditures  made.  Besides  the  illustrations  previously 
mentioned,  there  are  portraits  of  County  Superintendent 
McClintock  and  District  Supervisor  Ira  P.  Cribb,  a  view  in 
the  city  of  Rochester,  a  map  of  the  city  of  Rochester  and  a 
number  of  illustrations  showing  bridges  and  roads  in  vari- 
ous parts  of  the  county.  The  report  is  printed  on  heavy 
white  paper  of  good  quality  and  the  illustrations  are  ex- 
cellent half  tones  and  line  cuts. 
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COMING    MEETINGS 


January  8 — Alabama  Association  of  Highway  Engineers — 

Annual  meeting.  Montgomery,  Ala.  Secretary,  J.  B.  Con- 
verse, Selma,  Ala. 

January  8 — Louisiana  Engineering  Society — Annual  meet- 
ing. New  Orleans,  La.  Secretary,  W.  T.  Hogg,  State 
Museum   Building,   New   Orleans,   La. 

January  14-15 — Western  Paving  Brick  Manufacturers' 
Association — Annual  meeting.  Kansas  City,  Mo.  Secretary, 
G.   W.   Thurston,  416  Dwight   Building,   Kansas   City,   Mo. 

January  17-19 — Montana  Institute  of  Municipal  Engineers 
— .\nnual  meeting,  Billings,  Mont.  Secretary  and  Treasurer, 
C.  C.  Widener,  Bozeman,  Mont. 

January     18-19 — Virginia    Road    Builders'    Association. — • 

Fifth  Annual  Meeting,  Murphy's  Hotel,  Richmond,  Va. 
Stcretary  and  Treasurer,  S.  L.  von  Gemmingen,  Assistant 
Engineer,  Virginia  State  Highway  Commission,  Lynchburg, 
Va. 

January  21 — American  Society  of  Civil  Engineers. — Special 
meeting  for  discussion  of  semi-final  report  of  the  Special 
Committee  on  Materials  for  Road  Construction,  Society 
House,  New  York,  N.  Y.  Secretary,  Charles  Warren  Hunt, 
Society  House,  220  West  57th  St.,  New  York,  N.  Y. 

January  26-28 — Illinois  Society  of  Engineers  and  Survey- 

ors.^Annual  meeting.  University  of  Illinois,  Urbana,  111. 
Secretary,  E.  E.  R.  Tratman,  Wheaton,  111. 

February  14-17 — American  Concrete  Institute. — Annual 
jconvention,  Chicago,  III.  Secretary,  John  M.  Goodell,  1418 
Walnut  St.,  Philadelphia,  Pa. 

February  15-18 — National  Conference  on  Concrete  Road 
Building — Second  National  conference,  Chicago,  111.  Secre- 
tary of  Advisory  Committee,  J.  P.  Beck,  208  South  La  Salle 
St.,  Chicago. 

February  21-22 — National  Paving  Brick  Manufacturers' 
Association — Meeting,  Hotel  Statler,  Cleveland,  Ohio.  Secre- 
tary, Will  P.  Blair,  Brotherhood  of  Locomotive  Engineers 
Bldg.,  Cleveland,  Ohio. 

February  28-March  3 — American  Road  Builders'  Associa- 
tion.— Thirteenth  Annual  Convention;  Sixth  American  Good 
Roads  Congress  under  the  auspices  of  the  A.  R.  B.  A.,  and 
Seventh  National  Exhibition  of  Machinery  and  Materials 
Mechanical  Hall,  Pittsburgh,  Pa.  Secretary,  E.  L.  Powers. 
ISO  Nassau  St.,  New  York,  N.  Y. 

March  6-10 — Dominion  Good  Roads  Association. — Third 
Canadian  and  International  Good  Roads  Congress,  Sohmer 
Park,  Montreal,  P.  Q.  Secretary-Treasurer,  Geo.  A.  Mc- 
Namee,  909  New  Birks   Bldg.,  Montreal  P.   Q.,  Canada. 


PERSONAL  NOTES 


F.  C.  Allen,  Commissioner  of  City  Parks,  Cleveland,  O., 
has  resigned  to  become  City  Manager  of  Newburgh,  N.  Y. 

J.  H.  Smith  has  resigned  as  City  Engineer  of  Tracy,  Cal., 
to  enter  private  practice  with  offices  at  San  Francisco,  Cal. 

L.  A.  Brodie  has  been  appointed  County  Road  Engineer 
of  Somerset  County,  Md.,  with  headquarters  at  Princess 
Anne,  Md. 

L.  B.  Raab  has  been  appointed  City  Engineer  of  Tracy, 
Cal.,  succeeding  J.  H.  Smith,  notice  of  whose  resignation 
appears  elsewhere  in  this  column. 


NEW  PUBLICATIONS 


ALABAMA  STATE  HIGHWAY  DEPARTMENT;  Bulletin  No.  10, 
Road  Laws  of  Alabama,  November,  1915.  Paper;  6x9  Ins., 
32  pp.  and  covers. 

This  bulletin,  recently  published  by  the  State  Highway 
Engineer  of  Alabama,  in  accordance  with  a  resolution  of 
the  State  Highway  Commission,  contains  all  of  the  road 
laws  passed  by  the  191S  session  of  the  Legislature.  The 
bulletin  contains,  besides  the  laws,  a  list  of  roads  in  each 
county  of  the  state  designated  as  state  trunk  roads,  in 
accordance  with  a  law  designated  as  "An  act  to  designate 
certain  public  roads  of  the  State  of  Alabama  as  state  trunk 
roads  and  to  provide  the  manner  in  which  such  roads  shall 
be   located,   improved   and   maintained." 

METHODS  FOR  THE  EXAMINATION  OP  BITUMINOUS  ROAD 
MATERI.VLS,  by  Prevost  Hubbard,  Chemical  Engineer, 
and  Charles  S.  Reeve,  Chemist;  Bulletin  No.  314,  United 
States  Department  of  Agriculture;  Professional  Paper;  Con- 
tribution from  Office  of  Public  Roads  and  Rural  Engineer- 
ing; December  10,  1915.— Paper;  6x9  ins.,  48  pp.;  illustrated. 

Included  in  this  bulletin  are  illustrated  descriptions  of  the 
principal  tests  of  bituminous  material,  including  the  follow- 
ing: Specific  gravity  determination;  float  test;  penetration 
test;  melting  point  determination;  determination  of  flash  and 
burning  points;  volatilization  test;  distillation  test;  dimethyl 
sulphate  test;  determination  of  bitumen  soluble  in  carbon 
disulphide;  determination  of  bitumen  insoluble  in  paraffin 
naphtha;  determination  of  bitumen  insoluble  in  carbon  tetra- 
chloride; determination  of  fixed  carbon;  determination  of 
paraflin  scale;  the  extraction  of  bituminous  aggregates;  grad- 
ing the  mineral  aggregate;  determination  of  voids  in  the 
mineral  aggregate;  methods  of  examining  bituminous  emul- 
sions. Besides  the  descriptions  of  the  tests  themselves,  there 
are  in  most  cases  discussions  of  the  uses  of  the  various  tests. 
An  appendix  includes  a  list  of  the  necessary  laboratory 
equipment  for  the  routine  testing  and  inspection  of  bitu- 
minous materials,  conversion  tables  and  report  forms. 


NEWS    NOTES 


The  Last  ot  New  Jersey's  Toll  Roads  passed  out  of  existence 
recently  when  the  Board  of  Freeholders  of  Bergen  County  took 
over  the  Bergen  Turnpike.  The  Public  Service  Corporation  of 
New  Jersey,  which  operates  a  trolley  line  on  the  turnpike, 
agreed  to  take  care  of  the  bonded  Indebtedness  of  the  road, 
amounting  to  $1,000,000.  The  road  was  built  by  private  sub- 
scription  In   1802.     There  were  four  toll  gates  on  It. 


Fifty    Convicts   from   the    Southern   Illinois   Penitentiary    are 

building  a  highway  from  Ava,  Jackson  County,  to  the  Missis- 
sippi River.  No  guards  were  sent  with  the  convicts  and  the 
oflicer  in  charge  is  unarmed.  Each  prisoner  Is  allowed  one  day 
off  his  sentence  for  every  two  days  worked  on  the  roads. 
Citizens  of  Ava  and  vicinity  contributed  $2,500  toward  the 
maintenance  of  the  convict  camp. 


Street  Cleaning  In  the  City  of  Cleveland,  Ohio,  during  1914, 
cost  slie-htly  over  $500,000,  according  to  the  annual  report  of 
Gus  H.  Hanna,  Superintendent  of  Street  Cleaning  of  that  city. 
Of  the  total,  $292,758.99  was  expended  for  labor  and  operation, 
S7.659.25  was  expended  for  supplie.s,  $5,965.20  was  expended  for 
maintenance  and  $194,142.42  was  expended  for  miscellaneous 
purposes.  Included  in  the  last  mentioned  amount  is  an  item 
of  $176,948.19  for  team  hire.  During  the  year  297,630.65 
"squares"  (a  square  contains  10,000  sq.  ft)  were  flushed,  at  an 
average  cost  of  15.338  cts.  per  square;  the  work  of  pick-up 
gangs  covered  85,640.75  squares,  at  an  average  cost  of  89.118 
cts.  per  sauare,  and  the  work  of  the  white  wings  covered 
259,645.34  squares,  at  an  average  cost  of  42.786  cts.  oer  square. 
The  unit  cost  in  each-  of  the  three  foregoing  items  includes 
overhead  charges.  The  "grand"  average  cost  of  street  cleaning 
for  the  year,  according  to  Superintendent  Hanna,  was  36.224 
cts.  per  square.  During  the  year  salable  materials  to  the  value 
of  $21,592.43  were  collected. 
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EQUIPMENT  -  TRADE  -  MATERIALS 


The  Yuba  Champion  Ball  Tread  Tractor 

With  the  development  of  the  gas  engine  has  come  a  cor- 
responding development  in  the  gasoline  tractor,  to  the  gradual 
elimination  of  the  horse  as  motive  power  in  various  kinds 
of  work.  What  the  automobile  is  doing  today  in  solving 
the  problem  of  short  distance  transportation  the  gasoline 
tractor  is  doing  in  short  distance  hauling.  The  field  of  use- 
fulness of  the  tractor,  however,  is  by  no  means  confined  to 
hauling.  It  is  adaptable  to  so  many  and  varied  applications 
by  the  contractor  and  road  builder  that  the  uses  to  which  it 
is  put  at  present  may  be  regarded  as  being  practically  only 
preliminary. 

The  Yuba  Champion  Ball  Tread  Tractor,  manufactured 
by  the  Good  Roads  Machinery  Co.,  Incorporated,  of  Kennett 
Square,  Pa.,  is  distinctive  inasmuch  as  it  embodies  peculiar 
features  of  economical  operation  and  flexibility  of  use.  The 
tractor  frames  are  of  heavy  channel  steel,  truss-braced  for 
vertical  and  horizontal  strains,  and  the  machine,  which  has 
an  over  all  length  of  14  ft.  7  ins.,  provides  an  actual  12-horse 
pull  and  develops  20  HP.  as  a  stationary  plant,  the  motor 
horse  power  being  35-40.  The  motor  is  water  cooled,  the 
water  circulating  through  jackets  on  each  pair  of  cylinders 
and  being  itself  cooled  by  a  flat  tube  radiator  with  a  total 
radiating  surface  of  approximately  18,000  sq.  ins.  The  trac- 
tor, fully  equipped,  has  a  total  weight  of  7,600  lbs.,  with  a 
weight  on  the  tiller  wheel  of  1,600  lbs.  and  a  weight  on 
treads  of  6,000  lbs.  It  is  capable  of  a  speed  of  3.25  miles 
per  hour  in  high  gear  and  of  2  miles  per  hour  in  low. 

The  specifications  given  above  are  for  the  Model  12  trac- 
tor. Another  model.  No.  18,  is  somewhat  larger,  having  an 
over  all  length  of  15  ft.  1  in.  and  being  capable  of  develop- 
ing a  speed  of  3.5   miles   per  hour   on   high   and  2.25   miles 


on  low  gear.  The  total  weight  of  this  model  is  8,900  lbs., 
with  a  weight  on  the  tiller  wheel  of  1,500  lbs. 

In  addition  to  its  use  as  a  tractor,  the  machine  may  be 
utilized  for  driving  pumping  machinery  and  for  other  sim- 
ilar work,  the  standard  equipment  of  both  models  including 
an  18-in.  pulley  with  a  6H-in.  face. 

The  tractor  is  so  arranged  that  it  may  be  equipped  with 
electric  lighting  system  and  may  be  also  provided  witli  a 
canopy  top. 


Tiffin  Motor-Driven  Street  Flusher 

The  increased  area  of  paved  city  streets  and  the  more 
general  recognition  of  the  necessity  of  the  thorough  cleans- 
ing of  pavements  has  naturally  stimulated  the  design  of 
street  cleaning  equipment  while  the  substitution  of  the  gaso- 
line motor  for  the  horse  to  furnish  motive  power  has  made 
possible  the  building  of  machines  of  this  kind  of  greater 
capacity  and  efficiency  than  was  possible  under  former 
conditions. 

One  of  the  street  cleaning  machines  which  have  been  put 
on  the  market  recently  is  the  motor-driven  street  flusher 
shown  in  the  accompanying  illustration. 

The  flusher,  which  is  similar,  in  its  general  features,  to 
the  Tiffin  Auto  Flusher  described  in  these  columns  in  the 
issue  of  May  1,  1915,  was  shown  at  the  exhibition  of  street 
cleaning  equipment  held  in  New  York  City  in  October  of 
last  year.  During  the  exhibition,  it  was  also  demonstrated 
daily  on  West  End  Ave.,  and  attracted  much  attention. 

Briefly  described,  the  flusher  consists  of  a  6-ton  motor 
truck  chassis,  equipped  with  a  6-cylinder  Continental  motor. 
Mounted  on  the  chassis  is  a  1,500-gal.  water  tank  and  the 
distrilniting  mechanism  which  includes  an  additional  gasoline 
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motor  and  a  centrifugal  pump  for  discharging  the  water 
under  pressure.  The  pump  motor  is  a  4-cylinder,  20-HP. 
Continental  motor  and  is  located  at  the  rear  of  the  tank. 
The  2}^-in.  centrifugal  pump  is  capable  of  delivering  250 
gals,  of  water  per  minute  at  a  pressure  of  70  lbs.  per  sq.  in. 
There  are  four  discharge  nozzles,  one  on  each  side  about 
half  way  between  the  front  and  rear  wheels,  and  one  at 
each  side  at  the  front  of  the  machine.  The  nozzles  can  be 
operated  singly  or  in  any  desired  combination,  and  are  so 
arranged  that  by  driving  down  the  center  of  the  street  the 
entire  wirth  of  the  pavement  can  be  flushed  at  one 
operation. 

Sprinkling  nozzles  which  are  interchangeable  with  the  for- 
ward flushing  nozzles  are  also  provided,  so  that  the  machine 
can  be  used  for  both  power  flushing  and  sprinkling  and 
gravity  sprinkling. 

The  pump  motor,  as  well  as  the  motor  for  driving  the 
truck,  is  controlled  from  the  operator's  seat,  the  two  motors 
being  entirely  separate.  Any  desired  water  pressure  may 
be  maintained  regardless  of  the  speed  of  the  vehicle  and 
is    one    of    the    chief  advantages    claimed    for    the    machine. 

Another  is  that  the  two  motor  arrangement  is  more  econ- 
omical as  the  extra  horse  power  required  for  operating  the 
pump  need  not  be  provided  for  in  the  vehicle  motor  and 
the  flushcr  motor  is  in  operation  only  when  flushing  is 
being  done. 

The  entire  separation  of  the  propelling  and  water 
pressure  systems  also  makes  it  possible  to  remove  the 
tank  and  use  the  chassis  for  other  purposes  during  that 
season  of  the  year  when  street  flushing  is  impractical. 
Where  hydrants  are  not  available  for  filling  the  tank,  a 
special  attachment  can  be  provided  for  drawing  the  water 
supply  from  rivers,  creeks  or  other  sources. 
■  The  machine  is  known  as  the  Model  80  Motor-Driven 
Power  Flusher,  and  is  manufactured  by  the  Tiffin  Wagon 
Co.,  of  Tiffin,  Ohio. 

Besides  the  l,S00-gal.  machine  described,  the  flusher  is  also 
made  in  900,  1,000,  1,200  and  1,400  gal.  capacities.  The  flusher 
previously  described  in  these  columns  was  one  of  the  900- 
gal.  machines. 


TRADE  NOTES 


An  illustrated  booklet  of  eight  pages  and  cover  has  been 
issued  by  the  New  England  Truck  Co.,  Fitchburg,  Mass., 
describing  the  Netco  road  oiler  and  combination  service 
truck.  The  illustrations  are  all  half-tone  reproductions  of 
the  truck  and  some  of  its  parts. 

The ,  Barber  Asphalt  Paving  Co.,  Philadelphia,  Pa.,  has 
issued  a  20-page  booklet  entitled  "The  Asphalt  Primer  and 
Colloidal  Catechism,"  which  contains  in  question  and  answer 
form,  an  explanation  of  the  principles  of  colloidal  chemistry 
as  applied  to  the  paving  industry.  The  booklet,  which  is 
bound  in  bufi  paper,  is  a  replica  of  one  of  Benjamin  Frank- 
lin's publications  and  is  illustrated  with  wood  cuts  of  ancient 
and  modern  highway  building". 

The  Wooster  Shale  Brick  Co.,  Wooster,  Ohio,  has  been 
absorbed  by  the  Deckman-Duty  Brick  Co.,  of  Cleveland, 
Ohio.  There  will  be  a  reorganization,  the  Deckman-Duty 
Brick  Co.  increasing  its  capital  stock  to  $1,000,000  and  chang- 
ing its  name  to  the  Medal  Paving  Brick  Co.,  the  word 
"Medal"  having  been  the  brand  name  of  the  Deckman-Duty 
paving  brick.  The  company  will  continue  to  manufacture 
paving  brick,  both  repressed  and  wire-cut  lug,  at  the  four 
plants  located  at  Wooster,  Cleveland,  Malvern  and  Carrol- 
ton,  Ohio,  which  will  provide  an  annual  output  of  approxi- 
mately 50,000,000  brick.  The  officers  of  the  Deckman-Duty 
Brick  Co.,  Spencer  M.  Duty,  Charles  J.  Deckman  and  Her- 
bert C.  Moatz,  together  with  W.  R.  Barnhart,  Jr.,  President 
of  the  Wooster  Shale  Brick  Co.,  will  be  officers  of  the  new 
corporation. 


The  I'ermanent  Road  ana  Bridge  AsRoclatlon  of  St.  Louis 
County,  Mo.,  has  filed  with  the  County  Commissioners  a  pe- 
tition for  an  election  on  a  bond  issue  of  $3,000,000.  Details 
of  this  project  were  published  in  the  Nov.  20  issue  of  "Good 
Road.s." 
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RECENT  PATENTS 


The  following  list  contains  the  numbers  of  the  principal 
patents  relating  to  roads  and  pavements  and  to  machinery 
used  in  their  construction  or  maintenance  which  have  re- 
cently been  issued,  together  with  the  names  and  addresses 
of  the  patentees,  dates  of  filing,  serial  numbers,  etc.  In 
some  cases  the  principal  drawing  has  also  been  reproduced. 
Printed  copies  of  patents  listed  may  be  obtained  for  5  cts. 
each  by  application  to  the  Commissioner  of  Patents,  Patent 
Office,  Washington,  D.   C: 


It— - 


-ill 


•">  ?Hg         A       B 


1,161.956.  MACHINE  FOR  MANUFACTURING  RIBBED  AND 
HILLSIDE  FAVING  BLOCKS.  Joseph  B.  Nicholson,  Steuben- 
vllle,  Ohio.    Filed  Jan.  19,  1915.     Serial  No.  3,054.    (CI.  25-1.) 


1,162.029.  MACHINE  FOR  SPREADING  ROAD  SURFACING 
MATERIAL.  Garrett  Burns,  Canandaigua,  N.  Y.  Filed  Jan.  7, 
1915.    Serial  No.   1,013.     y^l.  111-34.) 


l.l<2.03g.  BRIDGE  ANCHOR.  Noah  Cool,  near  Arcanum,  Ohio. 
Filed  June  23,  1913.    Serial  No.  775,174.    (CI.  14-14.) 

1  163  593.  MANUFACTiniB  OF  ASPHALT  CEMENT  FROM 
NATURAL  ASPHALTS.  Charles  N.  Forrest,  Rahway,  N.  J., 
assignor  to  The  Barber  Asphalt  Paving  Co.,  Philadelphia,  Pa., 
a  corporation  of  West  Virginia.  Filed  Aug.  20,  1912.  Serial  No. 
715,973.    Renewed  Feb.  28,  1915.    Serial  No.  10,867.    (CI.  106-31.) 

1  163.641.  ADJUSTABLK  FALSE  WORK.  Robert  Augustus 
Cummings.  Pittsburgh,  P».  Filed  Aug.  3,  1914.  Serial  No.  854,- 
679.     (CT.  14-2.) 
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1,162.282.  REINFORCEn  CONCRETE  ROAD  GUARD.  Charles 
F  Buente,  Pittsburgh,  Pa..  a.ssignor  to  Concrete  Products  Co. 
i)f  Pittsburgh,  PlttsburRh.  Pa.,  a  corporation  of  Pennsylvania. 
Piled  Apr.  18,  1914.    Serial  No.  832,761.     (CI.  256-19.) 

1,163,640.  CULVERT  FORM.  James  Marlon  Cooper,  McLeans- 
hoTO,  111.     Filed  May  15,  1912.     Serial  No.  697,477.    (CI.  25-128.) 


1,163.825.  M.\CHINE  FOR  PREPARING  ROAD  WEARING 
SURFACES.  Livingston  Stagg  Kasson,  New  Yorli.  N.  Y.,  as- 
signor to  the  A.  L.  Barber  Asphalt  Co.,  New  Yorlc.  N.  Y,,  a  cor- 
portation  of  the  District  of  Columbia.  Filed  Dee.  17.  1908.  Serial 
No.    467,963.     (CI.    94-6.) 
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1,163.948.  STREET  SWEEPER.  James  Henry  Osten,  Spring- 
field, Til.,  assignor  to  The  Ralter  Mfg.  Co.,  Springfield,  111.  Filed 
Mar.   23,   1915.    Serial  No.   16.355.     (CI.   15-17.) 


1  163  949.  DUMP  WAGON.  George  W-  0"«"on. 
Wash     Filed  Dec.  21,  1914.    Serial  No.  878,203.    (CI.   21 

1  164  281  DUMP  WAGON.  John  W.  Haywood,  Newa 
assignor  to  John  Haywood.  Newark,  N.  Y.  Filed  Jan. 
Serial  No.  604,605.    (CI.  21-20.) 


Seattle, 
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25,  1911. 
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Pennsylvania  Specifications  for  Road  Work  to 
Be  Revised 

The  assistant  engineers  of  the  Pennsylvania  State  Highway 
Department,  together  with  the  office  engineers  of  the  de- 
partment, have  been  formed  into  committees  by  Chief  Engi- 
neer W.  D.  Uhler  for  the  purpose  of  discussing  and  analyzing 
various  phases  of  the  specifications  now  in  use  by  the  de- 
partment. 

Chief  Engineer  Uhler  is  not  satisfied  with  the  present 
specifications  for  highway  construction  and  has  spent  con- 
siderable time  in  revision  and  amendment.  The  committees 
of  assistant  engineers  will  hold  day  and  evening  sessions 
until  a  thorough  plan  of  revision  has  been  formulated. 


Washington  State  Highway  Board  Plans  Work 
Next  Year 

The  State  Highway  Board  of  Washington  met  recently 
and  approved  plans  and  specifications  for  road  work  to  be 
done  during  1916  at  a  cost  of  approximately  $125,000.  The 
board  authorized  a  call  for  bids  on  the  work,  which  includes 
the  following  sections  of  the  Inland  Empire  Highway: 

Pullman,  south  for  8.75  miles,  $29,460;  Kiona  to  Richmond, 
Benton  County,  11.6  miles,  $25,576;  Touchet  to  Wallula,  Walla 
Walla  County,  9.5  miles,  $33,611;  Rosalia  to  Oakesdale,  9.5 
miles,  $27,960.     This  is  all  construction  work. 

In  addition  to  the  above,  the  board  decided  to  authorize  the 
preparation  of  plans  and  specifications  for  construction  work 
on  State  Road  No.  10  in  Chelan  County,  at  a  cost  of  about 
$10,000. 
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Good  Roads  Institute  at  the  University  of 
North  Carolina 

A  good  roads  institute  will  be  held  at  the  University  of 
North  Carolina,  February  7  to  12,  inclusive.  In  the  issue  of 
December  18,  1915,  it  was  stated  that  it  would  be  held  during 
February,  the  date  not  having  been  definitely  fixed  at  that 
time. 

While  details  as  to  the  subjects  to  be  taken  up  are  not  yet 
available,  it  is  stated  that  one  topic  which  will  be  given  espe- 
cial attention  is  that  of  the  maintenance  of  earth,  sand-clay, 
gravel  and  macadam  roads.  The  work  on  this  subject  will 
include  practical  demonstrations  of  the  road  drag. 


Columbia    University-Automobile    Club    Lec- 
tures on  Highway  Work 

The  course  of  illustrated  lectures  on  highway  construction 
and  maintenance,  which  is  being  given  under  the  joint  aus- 
pices of  the  Department  of  Highway  Engineering,  Columbia 
University,  and  the  Automobile  Club  of  America,  in  New 
York  City,  and  which  was  mentioned  in  the  December  11 
issue  of  "Good  Roads,"  will  be  continued  during  January. 

On  January  4,  Walter  H.  Fulweiler,  Chief  Chemist,  United 
Gas  Improvement  Co.,  Philadelphia,  Pa.,  spoke  on  the  "Chem- 
istry, Manufacture,  Transportation  and  Control  Testing  of 
Refined  Water  Gas  Tars,"  in  Room  402,  Engineering  Building, 
Columbia  University,  and  on  January  6,  Nelson  P.  Lewis, 
Chief  Engineer,  Board  of  Estimate  and  Apportionment,  New 
York  City,  lectured  in  the  Assembly  Hall  of  the  .Automobile 
Club,  his  subject  being  "Regulations  and  Restrictions  which 
Influence  the  Planning  of  Streets  and  Street  Systems." 

The  lectures  begin  at  8:30  p.  m.  and  are  open  to  the  public. 
The  program  for  the  remainder  of  the  month  is  as  follows: 
January  13 — "Utilization  of  Bituminous  Mortars  in  the 
Construction  of  Bituminous  and  Block  Pavements,"  Sumner 
R.  Church,  Manager,  Research  Department,  Barrett  Manu- 
facturing Company,  New  York  City.  Room  402,  Engineering 
Building,  Columbia  University. 

January  17^ — "Prevention  and  Repair  of  Street  Openings 
and  the  Location  and  Design  of  Pipe  Systems,"  George  W. 
Tillson,  Consulting  Engineer  to  the  President  of  the  Borough 
of  Brooklyn,  New  York  City.  Assembly  Hall,  Automobile 
Club  of  America,  247  West  S4th  Street. 

January  24 — "The  Economics  of  Guarantees  of  Pavements 
on  State  and  Municipal  Highways,"  George  C.  Warren,  Presi- 
dent, Warren  Brothers  Company,  Boston,  Mass.  Assembly 
Hall,  Automobile  Club. 

January  26 — "Essential  Physical  Properties  of  Sand,  Grav- 
el, Slag  and  Broken  Stone  for  Use  in  Bituminous  Pave- 
ments," Francis  P.  Smith,  Chemical  and  Consulting  Paving 
Engineer,  New  York  City.  Room  402,  Engineering  Building. 
January  31 — "Limitations  of  Results  of  Tests  of  Bitu- 
minous Materials,"  C.  N.  Forrest,  Chief  Chemist,  Barber  As- 
phalt Paving  Company,  Maurer,  N.  J.  Room  402,  Engineer- 
ing Building. 
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Motor  Truck  Traffic* 

By  Wm.  Rice  Smitht 

If  commercial  vehicles  are  not  going  to  block  our  high- 
ways, we  must  make  our  pavements  wide  enough  so  they 
can  have  plenty  of  searooni  to  tack  about,  and  at  the  same 
time  increase  the  strength  of  foundations  so  the  motor  truck 
won't  sink. 

A  few  figures  in  regard  to  the  registration  of  commercial 
vehicles  in  Massachusetts  may  be  interesting.  There  were 
6,000  commercial  vehicle  licenses  taken  out  in  1913,  8,000  in 
1914,  and  12,000  in  1915 — there  being  twice  as  many  trucks 
in  use  in  1915  as  in  1913. 

In  1913  there  were  10  pleasure  cars  to  1  commercial  vehi- 
cle; in  1914.  9  to  1;  in  1915,  8  to  1.  Business  may  overtake 
pleasure  in  a  few  years. 

Since  1909  the  Massachusetts  Highway  Commission  has  at 
stated  times  taken  a  traffic  census,  or,  in  other  words,  counted 
the  number  and  made  notes  of  the  kinds  of  vehicles  passing 
a  given  point  on  a  certain  highway  in  a  specified  length  of 
tin)e  each  year.  These  figures  show  clearly  how  fast  motor 
trucks  are  increasing  in  numbers  on  our  highways. 

Following  is  the  detail  of  the  census  on  commercial  vehi- 
cles, taken  on  a  few  highways  with  which  many  of  you  are 
familiar: 

On  the  road  from  Boston  to  Quincy,  the  motor  trucks  in 
1912  counted  35,  against  146  in  1915. 

Between  Fall  River  and  New  Bedford,  29  to  230. 

Between  your  city  and  Springfield,  5  to  20. 

Between  Worcester  and  Boston,  by  way  of  Shrewsbury 
IS  to  45. 

On  the  North  Shore  Drive,  out  of  Boston,  46  to  208. 

A  general  summary  of  the  census  on  highways  out  of  Bos- 
ton in  1912  records  a  count  of  546,  against  a  count  in  1915 
of  1,559. 

The  most  destructive  force  that  pavements  are  obliged  to 
meet  by  the  use  of  motor  trucks  is  the  vibration  caused  by 
impact.    A  reasonable  formula  of  impact  may  be: 

Impact. — Weight  times  speed  per  mile  an  hour,  squared. 
If  this  formula  is  correct,  the  impact  given  a  pavement  by  a 
car  running  12  miles  an  hour  is  four  times  as  great  as  that 
given  by  a  car  running  6  miles.  This  formula  may  be  rea- 
sonable for  solid  tires,  but  I  question  if  it  should  be  used 
where  pneumatic  tires  are  on  the  wheels.  Laws  can  be  ex- 
pected in  the  near  future  that  will  regulate  the  speed  of  com- 
mercial vehicles  by  the  loads  they  are  intended  to  carry. 
With  horse-drawn  vehicles,  speed  never  has  been  a  factor, 
because  the  load  has  largely  regulated  the  motion. 

The  City  of  Springfield  recently  received  protest  on  the 
part  of  citizens  living  on  a  residential  street  that  motor 
busses  running  through  a  street  were  a  nuisance  because  of 
the  vibration  of  pavement  transmitted  to  the  walls  of  their 
houses.  Heavy  cars  running  at  excessive  speed  were  the 
cause  of  the  trouble,  and  complaint  would  not  have  been 
made  if  speed  had  been  in  reason.  In  rural  districts  the  mat- 
ter of  vibration  is  not  important  as  regards  the  abutter,  but 
in  relation  to  the  life  of  the  pavement  is  most  important, 
for  in  a  general  way  the  country  roads  are  not  constructed 
to  stand  the  heavy  traffic. 

We  recently  had  occasion  to  jump  a  chauffeur  on  one  of 
our  trucks  because  his  hauling  costs  were  high.  He  came 
back  with  a  remark  that  if  he  could  remove  the  governor,  it 
would  help  a  good  deal.  An  attachment  on  the  make  of  the 
truck  we  are  using  makes  it  absolutely  impossible  to  run 
over  12  miles  an  hour,  and  on  down  grades  we  insist  that  the 
clutch  shall  not  be  thrown  out,  and  coasting  is  entirely 
against  orders.     My  observation  leads   me  to  think  a  good 


many  trucks  are  made  without  a  governor,  or  speeded  to 
the  limit.  If  you  could  apply  a  governor  to  the  chauffeur's 
mind  instead  of  to  the  car,  it  would  be  a  good  idea. 

The  element  of  danger  alone  should  hold  down  speed  of 
trucks.  You  pass  a  man  running  his  car  40  miles  an  hour 
and  do  not  notice  it.  You  have  more  respect  for  the  truck 
coming  your  way  at  10  miles. 

A  skidding  truck  does  the  maximum  amount  of  damage. 

Spring  tires  or  pneumatic  tires  on  trucks  are  vastly  dif- 
ferent propositions  for  pavements  than  even  solid  tires  of 
rubber,  and  there  should  be  laws  restricting  the  use  of  motor 
trucks  carrying  heavy  loads  where  the  Imlk  of  the  load  comes 
on  rear  wheels,  steel  shod. 

Damage  to  pavements  constructed  with  a  view  to  motor 
truck  use  is  not  excessive  if  rubber  tires  are  used  on  vehi- 
cles, proportioned  in  reason  to  the  load  carried.  In  a  general 
way,  permanent  pavements  are  swept  by  pleasure  cars  and 
pounded  by  trucks. 

The  effect  of  self-propelled  traffic  is  only  more  damaging 
than  the  horse-drawn  traffic  where  the  road  surface  is  un- 
suitable for  the  purpose  of  carrying  such  vehicles. 

Some  one  should  be  found  to  pay  for  the  added  cost  of 
building  pavements  for  motor  truck  use.  The  dear  people 
have  quite  some  tax  now,  which  will  be  increased  by  the  time 
we  are  prepared  to  fight  the  world.  The  truck  owner  is  in- 
clined to  pass  the  problem  on  to  the  man  running  a  pleasure 
car. 

Some  sections  of  England  are  taxing  their  trucks  on  car 
mile  basis,  this  tax  in  one  case  being  ^^  of  a  cent  per  car  a 
mile.  It  is  difficult  to  see  why  commercial  motor  car  lines 
are  not  public  utilities,  and  subject  to  franchise  tax  same  as 
street  railways. 

A  mileage  tax  on  trucks  may  be  in  reason.  When  idle,  a 
truck  is  innocent,  but  when  at  large,  it  is  difficult  to  tell  how 
guilty. 


•Prom  a  paper  entitled  "Relation  of  Motor  Trucks  to  Per- 
manent HlKhways,"  presented  at  ttie  recent  road  congress  at 
Worcester,  Mass.  ,        ,,     .j        ^ 

tPresldent,   I^ne   Construction  Corporation,  Mcriden,  Conn. 


Short  Course  in  Highway  Engineering  at 
University  of  Illinois 

The  program  for  the  short  course  in  highway  engineering 
at  the  University  of  Illinois,'  Urbana,  111.,  brief  mention  of 
which  was  made  in  the  December  18  issue  of  "Good  Roads," 
embraces  lectures  and  discussions  and  practical  demonstra- 
tions of  road  and  bridge  construction  and  maintenance. 

The  course  will  be  under  the  direction  of  the  Civil  Engi- 
neering Department,  College  of  Engineering  of  the  univer- 
sity and  will  cover  the  two  weeks  from  January  10  to  21. 
The  demonstrations  will  embrace  surveys,  drawings,  records 
and  methods  of  construction  and  maintenance  of  earth,  oiled 
earth,  gravel,  macadam,  and  bituminous  roads  and  concrete 
and  brick  pavements,  surveys  for  bridges  and  economics  of 
bridge  design,  bridge  failures  and  their  causes,  inspection  of 
old  and  new  steel  bridges  and  new  concrete  bridges,  esti- 
mating the  cost  of  a  concrete  culvert  and  of  a  steel  bridge. 

The   program   of   lectures   and    discussions    is    as    follows: 

January  10. — "U.  S.  Reclamation  Service  and  Highways," 
Dr.  F.  H.  Newell,  Head  of  Civil  Engineering  Department, 
former  Director  of  U.  S.  Reclamation  Service. 

January  11. — "Maintenance  of  Earth  Roads,"  W.  S.  Gear- 
hart,  State  Engineer  of  Kansas;  "The  Need  of  Balance  in  a 
System  of  Roads,"  H.  E.  Bilger,  Illinois  Highway  Depart- 
ment; "Oiling  Clay,  Gumbo  and  Sand  Roads,"  W.  S.  Gear- 
hart;  "Effect  of  Roads  Upon  Rural  Life,"  Dr.  R.  E.  Hierony- 
mus,  Community  Advisor,  University  of  Illinois. 

January  12. — "Effect  of  Illinois  State  Aid  Road  Law," 
W.  W.  Marr,  Chief  Engineer,  Illinois  State  Highway  De- 
partment; "Road  Management,"  Dr.  L.  I.  Hewes,  Chief  of 
Economics  and  Maintenance,  U.  S.  Office  of  Public  Roads; 
"Properties  of  Oils,  Tars  and   Asphalts,"   S.   W.   Parr,   Pro- 
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fessor    of    Applied    Chemistry;    "Construction    of    Macadam 
Roads,"  Dr.  Hewes. 

January  13. — "Earth  Handling  Machinery,"  C.  R.  Thomas; 
"Oiled  Earth  Roads,"  B.  H.  Piepmeier,  Illinois  State  High- 
way Department;  general  discussion:  (a)  "Success  of  Road 
Day,"  (b)  "Cooperation  of  Chambers  of  Commerce,  Auto- 
mobile Clubs,  etc.,  in  Road  Building,"  (c)  "Stimulating  In- 
terest in  Better  Roads,"  "Asphaltic  Highway  Construction," 
W.  P.  Blackwood,  Barber  Asphalt  Paving  Co. 

January  14. — "Road  Making  Machinery:  Its  Use  and  Main- 
tenance," T.  R.  Agg,  Professor  of  Highway  Engineering, 
Iowa  State  College;  general  discussion:  "Safety  First  in 
Highway  Structures:  Railway  and  Grade  Crossings,  Road 
Signs,  Guard  Rails,  etc.,"  "Choice  of  Type  of  Road  and  Prin- 
ciples of  Design,"  Prof.  Agg;  "Use  of  Petroleum  Products  in 
Road  Work,"  James  A.  Cannon,  National  Refining  Co. 

January  15. — "Economics  of  Bridge  Floors,"  Clifford  Older, 
Bridge  Engineer,  Illinois  State  Highway  Department;  "Shall 
the  County  Buy  Road  Building  Machinery?"  G.  N.  Lamb, 
Superintendent  of  Highways,  Kane  County,  111.;  laboratory 
demonstrations  by  B.  L.  Bowling,  C.  C.  Wiley  and  N.  B. 
Garver  of  the  university  faculty. 

January  17. — "Relation  of  the  County  Superintendent  of 
Highways  to  the  Township  Road  Commissioners,"  L.  B. 
Neighbor,  Superintendent  of  Highways,  Lee  County,  111.; 
laboratory  demonstrations  by  members  of  the  university  fac- 
ulty; "Highways  and  Waterways,"  Dr.  Newell. 

January  18. — "Wisconsin  Highway  Standards,"  A.  R.  Hirst, 
State  Highway  Engineer,  Wisconsin;  "Creosoted  Timber  in 
Highway  Construction,"  A.  L.  Keuhn,  American  Creosoting 
Co.;  "Road  and  Bridge  Construction  in  Wisconsin,"  A.  R. 
Hirst;  "Use  of  Coal  Tar  in  Highways,"  Philip  P.  Sharpies, 
Manager,  General  Tarvia  Department,  Barrett  Manufacturing 
Co. 

January  19. — "Standard  Highway  Construction  in  Iowa," 
T.  H.  MacDonald,  State  Highway  Engineer,  Iowa;  general 
discussion:  "Safety  First  in  Highway  Traffic:  Speed  Regula- 
tions, Hedges,  Superelevation  on  curves,  Color  of  paint  on 
bridges.  Vehicle  lights,  etc.;"  "Road  and  Bridge  Construction 
in  Iowa,"  T.  H.  MacDonald;  "Concrete  Road  Construction," 
C.  M.  Powell,  Universal  Portland  Cement  Co. 

January  20. — "Importance  of  Minor  Details  in  Concrete 
Work,"  C.  M.  Powell:  "Some  Thiqgs  Learned  in  Building 
Brick  Pavements,"  J.  W.  Stipes,  Contractor,  Champaign,  111.; 
laboratory  demonstrations;  "The  Manufacture  and  Properties 
of  Paving  Brick,"  A.  V.  Bleininger,  Professor  of  Ceramic  En- 
gineering. 

January  21. — "Machinery  for  Building  Stone  Roads,"  G.  A. 
Quinlan,  Superintendent  of  Highways,  Cook  County,  111.; 
"Work  of  the  Illinois  Highway  Commission,"  A.  D.  Gash, 
President,  Illinois  State  Highway  Commission;  "The  Far- 
mer's Viewpoint  of  Road  Improvement,"  James  P.  Wilson, 
Illinois  State  Highway  Commission.  The  evening  session 
will  be  held  at  the  Hotel  Beardsley,  Champaign,  111.,  where  a 
banquet  will  be  held.  Following  this  will  be  short  addresses 
on  "Financing  Road  Improvements,"  S.  E.  Bradt,  Secretary, 
Illinois  State  Highway  Department;  "Financing  Road  Im- 
provements in  Williamson  County,"  P.  B.  Wilson,  Superin- 
tendent of  Highways,  Williamson  County,  111:;  "Financing 
Road  Improvements  in  Cook  County,"  G.  A.  Quinlan;  "Roads 
and  Rural  Credit,"  B.  F.  Harris,  President,  First  National 
Bank,  Champaign,  111. 


Wheel  Tax  Recommended  by  the  North  Caro- 
lina State  Highway  Commission 

In  a  statement  recently  issued  by  Dr.  Joseph  Hyde  Pratt, 
Secretary  of  the  North  Carolina  State  Highway  Commission, 
the  efficacy  of  a  wheel  tax  to  provide  funds  for  road  main- 
tenance is  argued. 


The  statement  calls  attention  to  the  fact  that  the  main- 
tenance of  the  public  roads  is  a  serious  question  not  only 
in  North  Carolina  but  in  other  states.  In  West  Virginia, 
It  is  stated,  lumber  wagons  have  been  doing  a  great  deal 
of  datnage  to  the  roads  and  the  county  engineers  are  now 
enforcing  an  act  recently  passed  at  the  extraordinary  session 
of  the  last  Legislature.  This  law  provides  that  persons, 
firms,  etc.,  making  continuous  use  of  any  piece  of  county 
road,  causing  by  such  use  more  than  the  usual  wear,  may 
be  compelled  to  put  thereon  a  section-man  or  section-men 
and  keep  or  assist  in  keeping  the  road  in  such  repair  as 
the  court  may  order.  It  further  provides  that  any  person 
disobeying  or  refusing  such  orders  may  be  adjudged  guilty 
of  a  misdemeanor,  upon  conviction  of  which  he  may  be  fined 
not  to  exceed  $50,  or  imprisoned,  or  both. 

According  to  Dr.  Pratt,  this  action  of  the  West  Virginia 
Legislature  is  a  move  in  the  right  direction,  but  he  is  still 
of  the  opinion  that  the  wheel  tax  method  of  furnishing  a 
maintenance  fund  is  far  more  practical  and  effective.  He 
points  out  that  all  the  people  of  the  counties  are  taxed  for 
the  construction  of  the  roads  but  that  it  is  the  users  of  the 
roads  who  should  pay  the  greater  part  of  the  cost  of  main- 
tenance. This  can  be  accomplished  by  the  wheel  tax,  all 
the  revenue  therefrom  being  used  for  road  maintenance. 
He  recommends  a  wheel  tax  graduated  according  to  the 
amount  of  damage  done  to  the  roads,  the  tax  increasing  with 
the  weight  of  the  vehicle,  the  width  of  the  tire  remaining 
constant,  and  decreasing  with  the  increase  in  the  width  of 
the  tire,  the  load  remaining  constant. 


Motor  Vehicle  Licenses  in  New  York  and 
Pennsylvania 

According  to  a  report  issued  by  the  Automobile  Bureau" of 
the  office  of  the  Secretary  of  State  of  New  York,  the  receipts 
from  licenses  for  motor  vehicles  during  eleven  months  of 
1915,  ending  December  31,  amounted  to  $1,905,153.  as  com- 
pared with  $1,618,060.36  for  the  12  months  of  1914.  The  auto- 
mobile year  in  New  York  State  ends  with  January  31.  For 
the  period  noted  233,325  automobiles  were  .registered  by 
owners  and  dealers. 

The  Automobile  Division  of  the  Pennsvlvania  Highway 
Department  reports  receipts  of  $1,665,276.50  for  motor  vehi- 
cle licenses  during  1915.  Up  to  the  close  of  business  on 
January  3,  $864,304  had  been  received  for  1916  registrations. 


Highway  Engineering  Course  at  Texas 
A.  and  M.  College 

The  annual  short  course  in  highway  engineering  will  be 
given  at  the  Agricultural  and  Mechanical  College  of  Texas 
from  January  12  to  26.  In  previous  years  the  length  of  the 
course  has  been  four  weeks  and  it  is  believed  that  reducing 
the  time  to  two  weeks  will  increase  the  attendance. 

The  course  is  not  rigidly  prearranged,  but  a  rough  outline 
of  the  work  is  made  which  may  be  varied  more  or  less 
to  meet  the  needs  of  the  majority  of  the  men  who  come  to 
take  the  course. 


Railroad  Aiding  Road  Construction 

On  the  theory  that  good  roads  will  increase  the  amount  of 
freight  to  be  carried  by  it  and  stimulate  the  good  will  of 
citizens,  the  Nasville,  Chattanooga  &  St.  Louis  Railway  is 
lending  active  support  to  the  good  roads  movement  in 
Tennessee. 

The  railway  has  recently  completed  a  two-mile  road  from 
Tullahoma,  Tenn.,  to  its  demonstration  farm.  The  road  is 
20  ft.  wide  and  is  built  of  chert.  The  railway  has  also  fur- 
nished a  special  train  to  carry  600  men  to  work  on  the  White 
County,  Tenn.,  section  of  the  Memphis-to-Bristol  Highway 
and  supplied  all  of  the  tools  used.  With  this  assistance,  10 
miles  were  cleared  in  one  day. 
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COMING   MEETINGS 


January  14-15 — Western  Paving  Brick  Manufacturers' 
Association — Annual  meeting.  Kansas  City,  Mo.  Secretary, 
G.  W.  Thurston,  416  Dwight   Building,   Kansas   City,  Mo. 

January  17-19 — Montana  Institute  of  Municipal  Engineers 
— Annual  meeting,  Billings,  Mont.  Secretary  and  Treasurer, 
C.  C.  Widener,  Bozeman,  Mont. 

January  18-19 — Virginia  Road  Builders'  AssociatiorL — 
Fifth  Annual  Meeting,  Murphy's  Hotel,  Richmond,  Va. 
S<cretary  and  Treasurer,  S.  L.  von  Gemmingen,  Assistant 
Engineer,  Virginia  State  Highway  Commission,  Lynchburg, 
Va. 

January  18-20 — Michigan  Engineering  Society. — Thirty- 
seventh  annual  meeting.  Grand  Rapids,  Mich.  Secretary, 
S.  J.  Hoexter,  Ann  Arbor,  Mich. 

January  19-22 — Illinois  Association  of  County  Superintend- 
ents of  Highvyays. — Annual  convention.  University  of  Illinois, 
Urbana,  III.     Secretary-Treasurer,  W.  E.  Emery,  Peoria,  111. 

January  21 — American  Society  of  Civil  Engineers. — Special 
meeting  for  discussion  of  semi-final  report  of  the  Special 
Committee  on  Materials  for  Road  Construction,  Society 
House,  New  York,  N.  Y.  Secretary,  Charles  Warren  Hunt, 
Society  House,  220  West  S7th  St.,  New  York,  N.  Y. 

January  23 — American  Society  of  Engineering  Contractors. 
— Annual  meeting.  New  York,  N.  Y.  Secretary,  J.  R.  Wem- 
linger,  45  Whitehall  Street,  New  York,  N.  Y. 

January  26-28 — Illinois  Society  of  Engineers  and  Survey- 
ors.— Annual  meeting.  University  of  Illinois,  Urbana,  111. 
Secretary,  E.  E.  R.  Tratman,  Wheaton,  111. 

February  12-19 — Ninth  Chicago  Cement  Show. — Chicago, 
111.  Secretary,  R.  F.  Hall,  208  South  LaSalle  Street,  Chicago, 
III. 

February  14-17 — American  Concrete  Institute. — Annual 
convention,  Chicago,  111.  Secretary,  John  M.  Goodell,  1418 
Walnut  St.,  Philadelphia,  Pa. 

February  15-18 — National  Conference  on  Concrete  Road 
Building — Second  National  conference,  Chicago,  111.  Secre- 
tary of  Advisory  Committee,  J.  P.  Beck,  208  South  La  Salle 
St.,  Chicago. 

February  21-22 — National  Paving  Brick  Manufacturers' 
Association — Meeting,  Hotel  Statler,  Cleveland,  Ohio.  Secre- 
tary, Will  P.  Blair,  Brotherhood  of  Locomotive  Engineers 
Bldg.,  Cleveland,  Ohio. 

February  28-March  3 — American  Road  Builders'  Associa- 
tion.— Thirteenth  Annual  Convention;  Sixth  American  Good 
Roads  Congress  under  the  auspices  of  the  A.  R.  B.  A.,  and 
Seventh  National  Exhibition  of  Machinery  and  Materials 
Mechanical  Hall,  Pittsburgh,  Pa.  Secretary,  E.  L.  Powers. 
ISO  Nassau  St.,  New  York,  N.  Y. 

March  6-10 — Dominion  Good  Roads  Association. — Third 
Canadian  and  International  Good  Roads  Congress,  Sohmer 
Park,  Montreal,  P.  Q.  Secretary-Treasurer,  Geo.  A.  Mc- 
Namee,  909  New  Birks  Bldg.,  Montreal  P.  Q.,  Canada. 


Michigan  Engineering  Society 

The  37th  annual  convention  of  the  Michigan  Engineering 
Society  will  be  held  at  Grand  Rapids,  Mich.,  on  January  18, 
19  and  20,  as  noted  above. 

A  program  has  been  prepared  embracing  papers  on  various 
topics  relating  to  state,  county  and  city  engineering  work, 
each  to  be  followed  by  a  discussion. 


Illinois  County  Superintendents  of   Highways 

As  noted  above,  the  annual  meeting  of  the  Illinois  Associa- 
tion of  County  Superintendents  of  Highways  will  be  held  at 
Urbana,  111.,  January  19-22. 

The  meeting  will  be  held  during  the  short  course  in  high- 
way engineering  given  under  the  auspices  of  the  University 
of  Illinois,  January  10-21. 

According  to  the  program,  as  at  present  arranged,  the 
opening  session  on  Wednesday,  Jan.  19,  will  include  the 
presentation  of  reports  of  officers  and  committees  and  the 
consideration  of  the  topic  "Legislation."  The  special  business 
on  Thursday,  Jan.  20,  will  include  reports  on  "Machinery  and 
Supplies,"  and  on  "Records,  Reports  and  Accounts."  Friday, 
Jan.  21,  will  be  devoted  to  the  election  of  officers,  unfinished 
business  and  new  business.  Other  meetings  may  be  called 
for  Saturday,  Jan.  22. 


The  fifth  annual  meeting  of  the  Lincoln  Highway  Associa- 
tion of  Colorado  will  be  held  at  the  Albany  Hotel,  Denver, 
Colo.,  at  8  p.  m.,  on  Wednesday,  Jan.  19.  The  order  of  busi- 
ness will  include  the  reception  of  reports  on  the  year's  work, 
the  election  of  officers  and  the  consideration  of  plans  for 
future  work. 


MEETINGS 


Alabama  Association  of  Highway  Engineers 

The  annual  meeting  of  the  Alabama  Association  of  High- 
way Engineers  is  in  session  today  in  the  offices  of  the  State 
Highway  Department,  Montgomery,  Ala.  The  attendance,  in 
addition  to  highway  engineers,  includes  county  commission- 
ers, probate  judges  and  other  officials. 

The  program,  which  will  conclude  with  an  automobile  tour 
of  the  city  this  afternoon  and  a  banquet  tonight,  consists  of 
papers  and  discussions  on  the  following  topics: 

"Should  Civil  Engineers  Be  Licensed  to  Practice  Their 
Profession?"  "Professional  Etiquette";  "Should  Counties  Pay 
Their  Highway  Engineers  a  Specified  Salary,  or  Should  They 
Pay  for  Engineering  Service  on  a  Percentage  Basis  of  the 
Cost  of  the  Work  Done?"  "Relation  of  a  County  Engineer 
to  County  Board  of  Revenue  or  Commissioners." 


NEWS  OF  THE  TRADE 


The  General  Electric  Co.,  Schenectady,  N.  Y.,  has  issued 
Bulletin  No.  43253,  which  deals  with  luminous  arc  lamps 
for  street  lighting.  The  bulletin  contains  16  pages  and  is 
profusely  illustrated  with  half-tones  showing  various  types 
of  lamps  and  street  scenes  in  various  cities  where  lamps  of 
this  character  are  in  use. 


The  Martin  Rocking  Fifth  Wheel  Co.,  Springfield,  Mass., 
has  taken  over  the  patent  rights  and  business  of  C.  H.  Martin, 
Springfield.  The  officers  of  the  new  corporation  are  C.  H. 
Martin,  President;  Adolf  A.  Geisel,  Treasurer,  and  H.  G.  Farr, 
Secretary.  Mr.  Geisel  will  have  the  general  management  of 
the  business. 


The  Bell  Locomotive  Works,  Inc.,  has  been  reorganized 
and  has  moved  its  offices  from  Brooklyn,  N.  Y.,  to  30  Church 
Street,  New  York  City.  The  new  officers  are  as  follows: 
President,  Prescott  Warren;  Vice-President  and  Consulting 
Engineer,  Carl  Stanley;  Secretary  and  Treasurer,  Edward 
Hallett;  Chairman  of  the  Board  of  Directors  and  General 
Manager,  Harvey  W.  Bell. 
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Road  Builders'  Week  at  the  University  of 
Kentucky 

Road  Builders'  Week,  during  which  a  short  course  in  high- 
way work  will  be  given,  will  be  held  at  the  State  University 
of  Kentucky,  Lexington,  Ky.,  February  7  to  12.  The  course 
will  be  under  the  direction  of  the  Highway  Engineering  De- 
partment, College  of  Civil  Engineering. 

The  course,  which  is  primarily  for  county  road  officials 
and  those  having  to  do  with  highway  work,  but  is  open  to 
all  citizens  who  are  interested,  will  consist  of  lectures,  dis- 
cussions and  informal  talks.     The  program  is  as  follows: 

February  7.— "The  Need  of  Better  Highways,"  R.  C.  Ter- 
rell, State  Commissioner  of  Public  Roads,  Frankfort,  Ky.; 
'Educating  the  Road  Sentiment,"  Robert  E.  Wood,  State 
Director,  National  Highway  Association;  "The  Road  Prob- 
lem of  Eastern  Kentucky,"  T.  B.  Webber,  State  Division  En- 
gineer, Pineville,  Ky.  . 

February  8. — "Surveying  for  Country  Roads,"  R.  H.  Reese, 
First  Assistant  Highway  Engineer,  Frankfort,  Ky.;  "Align- 
ment and  Grades,"  W.  L.  McDyre,  Division  Highway  Engi- 
neer; "Drainage  and  Foundation,"  W.  A.  Obenchain,  Division 
Highway  Engineer;  "Earth  Road  Construction,"  J.  F.  Grimes, 
Division  State  Highway  Engineer,  Frankfort,  Ky.;  "Con- 
struction and  Maintenance  of  Gravel  Roads,"  Walter  F. 
Brooks,  U.  S.  Senior  Highway  Engineer,  Paducah,  Ky.;  "Con- 
struction and  Maintenance  of  Water  Bound  Macadam  Roads," 
J.  A.  Whittaker,  U.  S.  Senior  Highway  Engineer,  Hopkins- 
ville,  Ky. 

February  9. — "Reconstruction  of  Old  Macadam  with  Water 
Bound  Macadam,"  M.  D.  Ross,  Division  State  Engineer, 
Frankfort,  Ky.;  "The  Farmers'  Need  of  Good  Roads,"  H.  S. 


Barker,  President,  State  University;  "Testing  of  Materials  for 
Macadam  Roads,"  D.  V.  Terrell,  Professor  of  Highway  En- 
gineering; "Contracts  and  Specifications,"  Mr.  Whittaker; 
"Highway  Organization,"  R.  E.  Toms,  U.  S.  Senior  Highway 
Engineer,  Mt.  Sterling,  Ky.;  "Construction  of  Brick  Roads," 
Will  P.  Blair,  Secretary,  National  Paving  Brick  Manufac- 
turers' Association;  "Building  Country  Roads  with  Brick," 
Will  P.  Blair;  "Production  and  Use  of  Tarvia  for  Road  Build- 
ing," Philip  P.  Sharpies,  Manager,  General  Tarvia  Depart- 
ment, Barrett  Manufacturing  Co. 

February  10.— "Asphalt  Binders  and  Bituminous  Macadam," 
R.  E.  Toms,  U.  S.  Senior  Highway  Engineer,  Mt.  Sterling,  Ky.; 
"Treating  Old  Macadam  with  Asphalt,"  L.  T.  Haney,  State 
Division  Engineer,  Louisville,  Ky.;  "Resurfacing  with  Asphal- 
tic  Concrete,"  George  Carey,  President,.  Carey  Reed  Con- 
struction Co.,  Lexington,  Ky.;  "The  Use  of  Natural  Ken- 
tucky Rock  Asphalt  in  Road  Construction,"  R.  W.  Davis, 
County  Engineer,  Fayette  County;  "The  Production  of  As- 
phalt," J.  S.  Helm,  Standard  Oil  Co.,  New  Orleans,  La.; 
"Construction  of  Concrete  Roads,"  M.  D.  Ross,  State  Divi- 
sion Engineer,  Newport,  Ky.;  "The  Production  of  Cement 
and  the  Proper  Amount  to  Use  in  Concrete  Roads,"  O.  M. 
Clark,  Association  of  American  Portland  Cement  Manufac- 
turers; "Production,  Refining  and  Use  of  Asphalt,"  Repre- 
sentative, Barber  Asphalt  Co.;  "State  Aid  Roads,"  R.  C.  Ter- 
rell, State  Commissioner  of  Public  Roads;  "Manufacturing  of 
Cement  and  Its  Use,"  H.  B.  Becker,  Lehigh  Portland  Ce- 
ment Co. 

February  11.— "Design  of  Concrete  Culverts  and  Slab 
Bridges,"  Rodinan  Wiley,  State  Bridge  Engineer;  "Design 
and  Construction  of  Beam  Bridges,"  W.  E.  Rowe;  "Corru- 
gated Culvert  Pipe,"  Howard  See,  American  Rolling  Mills 
Co.;  "Chemical  Analysis  of  Corrugated  Pipe,"  W.  R.  Flem- 
ing, Newport  Culvert  Co.;  "The  Use  of  the  Motor  Truck  in 
the  Construction  of  Roads,"  G.  M.  Howard,  White  Co. 


Cornell    University    Postpones    Good    Roads 
Week 

The  "Good  Roads  Week"  which  was  to  have  been  held 
at  Cornell  University,  Ithaca,  N.  Y.,  during  the  week  begin- 
ning February  14,  as  noted  in  "Good  Roads"  for  December 
18,  has  been  postponed  until  the  following  week. 

The  program,  which  is  now  in  course  of  preparation,  in- 
cludes lectures  and  discussions  on  various  phases  of  high- 
way work  and  demonstrations  of  testing  apparatus. 


Street  Work  in  New  Castle,  Pennsylvania 

According  to  the  report  of  City  Engineer  Milholland  of 
New  Castle,  Pa.,  that  city  expended  $106,535.63  for  street 
improvements    during    1915. 

The  city  has  21.87  miles  of  brick  and  8  miles  of  asphalt 
paving,  or  a  total  of  29.87  miles,  slightly  over  3  miles  of 
which  was  laid  during  the  year  just  ended. 
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The  Maintenance  and  Repair  of  City 
Pavements* 

By  Geo.  W.  TUlsont 

The  American  people  have  never  appreciated  the  impor- 
tance of  keeping  street  pavements  in  good  repair.  The  same 
statement  is  true  of  almost  all  public  work.  They  have  had 
too  much  the  idea  that  a  structure  once  completed  needs 
no  further  attention. 

As  a  matter  of  fact,  all  structures  need  constant  care  and 
repairs.  This  is  especially  true  of  street  pavements.  In 
fact,  no  city  should  contemplate  the  building  of  street  pave- 
ments unless  it  also  proposes  to  keep  them  in  good  repair. 
Just  what  it  will  cost  to  do  this  is  uncertain.  American 
cities,  in  the  first  place,  have  not  kept  their  streets  in  good 
condition,  but  have  spent  what  money  they  have  had  in 
making  repairs.  Then,  too,  what  money  has  been  spent  has 
not  been  accounted  for  in  such  a  way  that  the  cost  of  each 
street  can  be  known.  The  standard  of  good  repairs  is  also 
different  in  different  cities,  and  the  cost  of  repairing  streets 
will  vary  in  accordance  with  that  standard,  as  the  better  re- 
pair a  street  is  kept  in  the  less  it  will  cost.  This  statement 
assumes  that  all,  and  not  a  few,  of  the  streets  will  be  kept 
in  good  condition,  so  that  traffic  will  distribute  itself  nat- 
urally over  the  shortest  and  easiest  routes,  rather  than  those 
which  are  the  best  paved.  It  also  makes  a  great  difference 
if  the  streets  of  a  city  are  paved  with  the  proper  material. 
It  is  manifest  that  if  a  heavy  traffic  street  is  paved  with 
asphalt  the  repairs  will  be  much  greater  than  if  it  is  paved 
with  granite,  and  if  a  residential  street  is  paved  with  granite 
the  repairs  will  be  practically  nothing  for  a  long  time.  If, 
for  instance,  half  of  the  streets  of  a  city  that  should  be  paved 
with  stone  are  paved  with  asphalt,  the  total  cost  of  keeping 
the  asphalt  pavements  of  that  city  in  repair  will  be  much 
more  than  if  only  those  are  paved  with  asphalt  that  should 
be  so  paved. 

The  question,  too,  of  paying  for  pavements  will  have  some 
bearing  upon  repairs.  In  most,  if  not  all,  of  the  New  Eng- 
land cities,  pavements,  both  original  and  repaving  work  are 
paid  for  out  of  the  general  fund  of  the  city,  while  in  New 
York  the  orieinal  pavement,  and  in  most  of  the  Western  cities 
all  pavements,  are  paid  for  by  assessment  upon  the  property 
owners.  As  has  been  intimated,  the  proper  function  of  a  city, 
as  regards  pavements,  is  not  to  pave  the  streets  once,  but  to 
keep  them  paved,  and  the  word  "maintenance,"  as  dis- 
tinguished from  "repairs,"  means  the  continuity  of  a  pave- 
ment on  a  street,  while  "repairs"  means  simply  the  work 
necessary  to  be  done  to  keep  the  pavement  in  good  condi- 
tion from  year  to  year.  Maintenance  is  the  more  compre- 
hensive word  and  in  this  particular  instance  the  greater 
includes  the  less. 

In  order  to  maintain  the  streets  of  a  city  in  good  condition 
and  in  an  economical  way  there  should  be  established  what 
is  known  as  a  street  improvement  fund,  a  fund  that  should 
be  continuously  carried  over  from  year  to  year,  so  that 
money  saved  in  one  year  would  be  available  the  next.  This, 
it  seems  to  the  writer,  is  so  important  that  every  city  should 
have  the  right  to  levy  a  tax  of  a  certain  amount  each  year 
for  the  maintenance  of  pavements,  in  the  same  way  as  many 
cities  have  the  power  to  levy  a  tax  for  school  purposes.  The 
condition  of  the  street  is  extremely  important  in  every  well 
regulated  city,  and  the  city  officials  should  have  funds  pro- 
vided in  sufficient  amount  to  keep  them  in  good  condition. 
It  is  important  that  the  fund  should  be  continuous  from  year 
to  year  in  order  that  the  streets  be  considered  as  a  whole, 
making  it  possible  to  use  the  money  independently,  expend- 
ing a  large  or  a  small  sum  as  may  be  necessary  on  any  par- 

(Extract  from  a  paper  entitled  "City  Pavements,"  presented 
at  the  recent  road  coniirregB  at  Worcester,  Mass. 

tConsultlng  EnBlneer  to  the  President  of  the  Borough  of 
Brooklyn,  New  York.  N.  Y. 


ticular  street  to  continue  the  pavement.  When  repairs  are 
paid  for  out  of  one  fund  and  repaving  out  of  another  this  is 
not  always  possible.  While  it  might  not  be  practicable  to 
adapt  this  principle  to  the  needs  of  cities  where  work  is  done 
out  of  separate  funds,  still  if  the  principle  be  recognized  a 
great  deal  of  benefit  may  be  derived  from  it  even  under 
adverse  conditions. 


Road  Building  Activity  Forecasted  in  Eastern 
Tennessee 

The  counties  comprising  what  is  known  locally  as  upper 
East  Tennessee  are  planning  an  active  road  building  cam- 
paign to  be  inaugurated  with  the  coming  of  favorable 
weather. 

Sullivan  County,  which  has  already  expended  approxi- 
mately $500,000,  will  resume  work  on  the  system  of  roads 
which  it  has  planned. 

Hawkins  County  has  voted  to  expend  $300,000  in  the  con- 
struction of  a  system  of  pikes,  but  the  funds  were  provided 
too  late  to  be  of  any  material  use  until  spring. 

Work  has  already  begun  in  Carter  County  under  an  ap- 
propriation of  $250,000.  This  county  has  completed  its  sec- 
tion  of  the   Bristol-to-Memphis   Hitihway. 

A  large  amount  of  money  has  been  expended  in  Greene 
County,  where  there  are  many  miles  of  graded  roads  which 
are  to  be  macadamized.  This  work  will  be  done  during 
the  coming  season. 

Washington  and  Johnson  Counties  are  expected  to  author- 
ize bond  issues  for  road  work.  In  the  former  county  there 
has  been  more  or  less  delay  owing  to  complications  grow- 
ing out  of  the  proposed  location  of  new  roads,  but  these 
are  being  cleared  up. 


Milwaukee,  Wisconsin,  Council  Authorizes  Ex- 
tensive Street  Improvement 

The  City  Council  of  Milwaukee,  Wis.,  at  a  recent  meet- 
ing, adopted  the  report  of  the  Committee  on  Streets  and 
Alleys  and  authorized  street  improvements  the  cost  of  which 
will  aggregate  at  least  $1,500,000,  according  to  engineers' 
estimates. 

About  two-thirds  of  the  pavements  planned  under  the 
authorization  will   be  of  asphalt. 

The  city's  share  of  the  cost  of  the  new  paving  will  be 
approximately  $325,000,  the  remainder  being  a  charge  against 
the  property  benefited.  Street  repairs  during  1916  will  cost 
the  city  $143,000,  according  to  recent  estimates. 


A  Three-Year  Road  Program 

At  a  recent  special  election  in  Snohomish  County,  Wash., 
it  was  voted  to  issue  bonds  to  the  amount  of  $1,813,800  for 
the  purpose  of  building  a  system  of  roads.  Present  plans 
calls  for  the  construction  during  the  next  three  years  of  130 
miles  of  roads,  including  a  gravel  road  from  the  Pacific  High- 
way through  Mukiltco  to  Edmonds. 


Three  Road  Districts  to  Spend  a  Million 

The  Board  of  County  Commissioners  of  Marion  County, 
W.  Va.,  have  under  consideration  a  plan  for  the  expenditure 
of  approximately  $1,000,000  for  road  improvements  in  the 
districts  of  Lincoln,   Paw  Paw  and  Union. 


DoUKlna  County,  Neb.,  Will  Hold  n  Siiceinl  Klectlon  on  April 
18  on  the  question  of  Issuing  $2,000,000  worth  of  grading  and 
paving  bonds. 

The  Nashville.  Tenn.,  City  Commissioners  have  included  in 
the  budget  for  1916  $146,130  for  street  construction  and  $9,000 
for  opening  and  widening  streets. 


The  nonrd  of  Supervisors  of  Monroe  County,  N.  Y.,  has  de- 
cided upon  a  program  of  road  improvement  for  1916  which  in- 
cludes work  on  70.33  miles  of  county  highways. 
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January  14-15 — Western  Paving  Brick  Manufacturers' 
Association — Annual  meeting.  Kansas  City,  Mo.  Secretary, 
';.  W.  Thurston,  416  Dwight   Building,   Kansas   City,   Mo. 

January  17-19 — Montana  Institute  of  Municipal  Engineers 

—Annual  meeting,  Billings,  Mont.  Secretary  and  Treasurer, 
C  C.  Widener,  Bozeman,  Mont. 

January     18-19 — Virginia    Road    Builders'     Association. — 

Fifth  Annual  Meeting,  Murphy's  Hotel,  Richmond,  Va. 
Secretary  and  Treasurer,  S.  L.  von  Gemmingen,  Assistant 
Engineer,  Virginia  State  Highway  Commission,  Lynchburg, 
Va. 

January  18-19 — Kansas  Engineering  Society — Annual  meet- 
•  ug.  State  Agricultural  College,  Manhattan.  Kan.  Secretary, 
''.  A.  Forter,  Topeka,  Kan. 

January  18-20 — Michigan  Engineering  Society. — Thirty- 
seventh  annual  meeting.  Grand  Rapids,  Mich.  Secretary, 
S.  J.  Hoexter,  Ann  Arbor,  Mich. 

January  19-22 — Illinois  Association  of  County  Superintend- 
ents of  Highways. — Annual  convention.  University  of  Illinois, 
iJrbana,  111.     Secretary-Treasurer,  W.  E.  Emery,  Peoria,  111. 

January  21 — American  Society  of  Civil  Engineers. — Special 
meeting  for  discussion  of  semi-final  report  of  the  Special 
Committee  on  Materials  for  Road  Construction,  Society 
House,  New  York,  N.  Y.  Secretary,  Charles  Warren  Hunt, 
Society  House,  220  West  57th  St.,  New  York,  N.  Y. 

January  21 — American  Society  of  Engineering  Contractors. 

— Annual  meeting,  New  York,  N.  Y.  Secretary,  J.  R.  Wem- 
linger,  44  Whitehall  Street,  New  York,  N.  Y. 

January  26-28 — Illinois  Society  of  Engineers  and  Survey- 
ors.— Annual  meeting.  University  of  Illinois,  Urbana,  III. 
Secretary,  E.  E.  R.  Tratman,  Wheaton,  111. 

January  31 — Wisconsin  Highway  Commissioners'  Associa- 
tion— Annual  meeting,  Madison,  Wis.  Secretary,  G.  H. 
Mainwaring,  Gotham,  Wis. 

February  3-5 — Indiana  Engineering  Society — Annual 
meeting,  Indianapolis,  Ind.  Secretary,  Charles  Brossman, 
1616  Merchants'  Bank  Building,  Indianapolis,  Ind. 

February  9-11 — Ohio  Engineering  Society — Annual  con- 
vention, Columbus,  O.     Secretary,  John  Laylin,  Norwalk,  O. 

February  12-19 — Ninth  Chicago  Cement  Show.— Chicago, 
111.  Secretary,  R.  F.  Hall,  208  South  LaSalle  Street,  Chicago, 
111. 

February  14-17 — American  Concrete  Institute.— Annual 
convention,  Chicago,  111.  Secretary,  John  M.  Goodell,  1418 
Walnut  St.,  Philadelphia,  Pa. 

February  14-17— Connecticut  Society  of  Civil  Engineers— 
,\iiinial  meeting.  New  Haven,  Conn.  Secretary,  J.  Frederick 
Jackson,  Chamber  of  Commerce  Building,  New  Haven,  Conn. 

February  15-18 — National  Conference  on  Concrete  Road 
Building — Second  National  conference,  Chicago,  111.  Secre- 
tary of  Advisory  Committee,  J.  P.  Beck,  208  South  La  Salle 
St.,  Chicago. 

February  16-18 — Iowa  Engineering  Society — Annual  meet- 
ing, Des  Moines,  la.     Secretary,  J.  H.  Dunlap,  Iowa  City,  la. 


February  21-22 — National  Paving  Brick  Manufacturers' 
Association — Meeting,  Hotel  Statler,  Cleveland,  Ohio.  Secre- 
tary, Will  P.  Blair,  Brotherhood  of  Locomotive  Engineers 
BIdg.,  Cleveland,  Ohio. 

February  21-23 — Idaho  Society  of  Engineers — Annual  meet- 
ing, Burley,  Idaho.     Secretary,  Ira  F.  Shaflfner,  Boise,  Idaho. 

February  28-March  3 — American  Road  Builders'  Associa- 
tion.— Thirteenth  Annual  Convention;  Sixth  American  Good 
Roads  Congress  under  the  auspices  of  the  A.  R.  B.  A.,  and 
Seventh  National  Exhibition  of  Machinery  and  Materials 
Mechanical  Hall,  Pittsburgh,  Pa.  Secretary,  E.  L.  Powers. 
150  Nassau  St.,  New  York,  N.  Y. 

March  6-10 — Dominion  Good  Roads  Association.— Third 
Canadian  and  International  Good  Roads  Congress,  Sohmer 
Park,  Montreal,  P.  Q.  Secretary-Treasurer,  Geo.  A.  Mc- 
Namee,  909  New  Birks  Bldg.,  Montreal  P.  Q.,  Canada. 


The  A.  R.  B.  A.  Convention  at  Pittsburgh 

Rapid  progress  is  being  made  in  planning  the  Thirteenth 
Annual  Convention  of  the  American  Road  Builders'  Asso- 
ciation and  the  Seventh  National  Exhibition  of  Machinery 
and  Materials  which  will  be  held  at  Mechanical  Hall,  Pitts- 
burgh, Pa.,  February  28  to  March  3. 

Among  the  papers  decided  upon  to  date  by  the  sub-com- 
mittee in  charge  of  the  preparation  of  the  program  are  the 
following:  "Railway  Tracks  on  Paved  Streets,"  "Adaptabil- 
itj'  of  Paving  Materials,"  ''Bituminous  Surfaces  for  State 
Highways,"  "Concrete  Roads,"  "Recent  Tendencies  in  Stone 
Block  Pavements,  Especially  with  Respect  to  Size  of  Blocks," 
"Foundations,"  "Control  of  Openings  in  Pavements,"  "Roads 
at  Low  Cost  for  Moderate  Traffic,"  "Effect  of  Motor  Trucks," 
"Contractors'  Suggestions  to  Engineers,"  "Brick  Streets  and 
Roads." 

In  addition  to  these  technical  papers  there  will  be  two 
others,  both  of  a  technical  and  descriptive  character.  One 
will  deal  with  the  Du  Pont  Road  in  Delaware  and  the  other 
with  the  Columbia  Highway  in  Oregon. 

Announcement  of  other  subjects  and  of  the  names  of  those 
who  will  have  places  on  the  program  will  be  made  at  a  later 
date. 

The  general  plan  of  presenting  the  various  topics  which 
will  come  before  the  technical  sessions  of  the  convention 
will  be  the  same  as  that  which  has  been  followed  for  the 
past  few  years.  Each  subject  will  be  introduced  by  the  pres- 
entation of  a  paper  prepared  by  some  authority  on  the  sub- 
ject dealt  with.  The  introductory  paper  will  be  followed  by 
a  formal  discussion  by  some  especially  selected  speaker,  after 
which  the  subject  will  be  thrown  open  to  discussion  by  the 
convention  at  large.  Previous  experience  has  shown  that 
by  this  method  the  greatest  diversity  of  ideas  can  be  brought 
out  and  the  proceedings  made  of  the  maximum  value  to  all. 

One  innovation  will  be  made  in  the  conduct  of  the  con- 
vention. This  will  be  the  devotion  of  an  entire  session  to 
the  discussion  of  subjects  selected  by  vote  of  the  members 
of  the  convention.  A  similar  plan  was  tried  at  an  A.R.B.A. 
convention  several  years  ago  with  excellent  results. 

The  Seventh  National  Exhibition  of  Machinery  and  Mate- 
rials will,  as  in  former  years,  include  displays  of  practically 
everything  in  the  way  of  equipment  and  material  that  is  used 
in  building  and  maintaining  city  streets  and  country  roads. 
In  no  previous  year  have  the  plans  for  the  show  been  so  far 
advanced  or  have   so  many  applications   for  space  been   re- 
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ceived  within  so  short  a  time  after  the  announcement  by  the 
management  that  assignments  of  space  could  be  made. 
Among  those  who  have  already  arranged  to  make  displays 
are  some  of  the  largest  and  most  important  road  material 
and  machinery  manufacturers  and  dealers  in  the  United 
States,  so  that  the  success  of  the  show  is  already  fully 
assured. 


Road  Meeting  at  Qtuncy,  Illinois 

A  "good  roads  meeting"  will  be  held  at  Quincy,  111.,  Jan- 
uary 25,  under  the  auspices  of  the  Quincy  Chamber  of  Com- 
merce. The  general  topic  for  discussion  will  be  "The 
Necessity  for  Improving  Adams  County's  Highways  and 
Ways  and  Means  of  Doing  So." 

Among  the  speakers  will  be  Oscar  Arntz,  Chairman  of 
the  Adams  County  Board  of  Supervisors;  W.  G.  Edens, 
President  of  the  Associated  Roads  Organizations  of  Chicago 
and  Cook  County;  L.  L.  Boyer,  Superintendent  of  Highways 
of  Adams  County,  and  Thomas  S.  Carlin,  President  of  the 
Adams  County  Highway  Commission. 


Kansas  Engineering  Society 

As  noted  above,  the  eightli  annual  meeting  of  the  Kansas 
Engineering  Society  will  be  held  at  the  State  Agricultural 
College,  Manhattan,  Kan.,  January  18  and  19.  The  sessions 
will  be  held  in  the   Engineering  Amphitheater. 

The  program  consists  of  papers  and  discussions  on  various 
engineering  topics,  those  of  especial  interest  to  road  engi- 
neers being  as  follows: 

"Specifications,"  N.  T.  Veatch;  "Concrete  Road  Construc- 
tion at  Kansas  State  Agricultural  College,"  L.  E.  Conrad; 
"The  Civil  Engineer  and  His  Opportunities,"  Lloyd  B.  Smith; 
"Problems  of  a  County  Engineer,"  W.  S.  Ruggles;  "The 
County  Engineer  and  His  Relation  to  the  Highway  Laws  in 
Our  Neighboring  States,"  H.  A.  Rice;  "Development  of  the 
County  Engineer,"  R.  F.  Gallup. 

The  election  of  officers  will  take  place  at  the  close  of  the 
afternoon  session  on  Wednesday,  January  19. 


The  annual  meeting  of  the  American  Society  of  Engineer- 
ing Contractors  will  be  held  on  the  evening  of  January  21 
in  the  Engineering  Societies  Building,  New  York  City.  The 
program  will  be  ready  for  distribution  within  a  day  or  two. 
The  annual  banquet  of  the  society  will  take  place  at  the 
Cafe  Boulevard,  New  York  City,  on  the  evening  following 
the  meeting. 


The  third  annual  meeting  of  the  Pikes  Peak  Occan-to- 
Ocean  Highway  Association  will  be  held  at  the  Commerce 
Club,  St.  Joseph,  Mo.,  on  Wednesday,  February  2.  There 
will  be  an  election  of  officers  and  a  number  of  matters  in 
connection  with  the  highway  and  the  good  roads  movement 
in  general  will  be  disposed  of.  The  members  of  the  asso- 
ciation will  be  guests  of  the  Commerce  Club  at  luncheon. 


MEETING 


United  States  Good  Roads  Association 

The  annual  meeting  of  the  United  States  Good  Roads 
Association  was  held  at  the  Tutwiler  Hotel,  Birmingham, 
Ala.,  January  11.  John  W.  O'Neill,  Vice  President,  presided 
in  the  absence  of  the  President,  Senator  John  H.  Bankhead. 

Officers  were  elected  as  follows:  President,  John  H.  Bank- 
head,  Jasper,  Ala.;  Vice  Presidents,  Dell  M.  Potter,  Clifton, 
Ariz.;  E.  J.  Watson,  Columbia,  S.  C;  John  W.  O'Neill,  Bir- 
mingham,  Ala.;   Secretary-Treasurer,   J.    A.    Rountree,    Bir- 


mingham, Ala.  Directors  were  elected  to  represent  each  of 
the  states  having  membership  in  the  association  and  these 
will  elect  three  vice  presidents  from  each  state. 

The  association  adopted  resolutions  endorsing  the  $25,000,- 
000  congressional  good  roads  bill,  recommending  that  a  sys- 
tem of  national  highways  be  built  by  the  government,  recom- 
mending: the  adoption  by  Congress  of  a  national  Good  Roads 
Day,  to  be  proclaimed  as  a  legal  holiday  by  the  President 
each  year,  and  recommending  the  employment  of  state, 
county,   municipal   and   federal   convicts   on  public  roads. 


PERSONAL  NOTES 


E.  J.  Stocking  has  been  appointed  Sales  Manager  of  the 
Chicago  Creosoting  Co.,  Chicago,  111. 

W.  L.  Goodwin  has  been  appointed  Road  Maintenance 
Engineer   of  the   Washington    State    Highway   Department. 

William  F.  Schwartz  has  been  appointed  Street  Commis- 
sioner of  Buffalo,  N.  Y.,  under  the  new  commission  govern- 
ment. 

W.  E.  Weller,  who  has  been  Acting  City  Engineer  of 
Schenectady,  N.  Y.,  has  been  appointed  City  Engineer  of 
Binghamton,  N.  Y. 

Richard  B.  Williams,  Jr.,  has  been  appointed  Commis- 
sioner of  Public  Works  of  Syracuse,  N.  Y.,  vice  Thomas  H. 
Mather,  resigned. 

Paul  E.  Mercier  has  been  appointed  Chief  Engineer  of 
Public  Works,  Montreal,  P.  Q.,  to  fill  the  vacancy  caused 
by  the  death  of  Major  Georges  Janin. 


NEWS  OF  THE  TRADE 


The  interests  of  Paul  N.  Kingsley,  bridge  and  culvert  con- 
tractor. Strawberry  Point,  la.,  liave  been  merged  with  those 
of  the  Dubuque  Boat  &  Boiler  Works,  Dubuque,  la.  The 
company  will  carry  on  a  general  contracting  business,  and 
Mr.  Kingsley  will  act  as  Construction  Engineer. 

Warren  Bros.  Co.,  Boston,  Mass.,  has  issued  a  booklet 
describing  Warren's  portable  asphalt  plant.  The  publica- 
tion is  printed  in  colors  on  fine  paper  and,  in  addition  to  the 
text,  the  28  pages  contain  numerous  illustrations  showing 
the  plant  and  various  parts,  as  well  as  installations  in  a 
number  of  cities. 


NEWS    NOTES 


The  Elrction  in  Polk  County,  Fin.,  on  the  question  of  IssuinR 
road  bonds  to  the  amount  of  $1,000,000  will  not  be  held  until 
some  time  In   March. 


The  Cttj   Council   of  Mndison,  Wta., 

street    improvement    fund,    making    a 
spent   during    the    comine   year. 


has  added   $25,000  to  the 
total    of    $150,000    to    be 


The  Bonrd  of  Katimate  of  Mtlwanlcee,  Wis.,  recommends  a 
bond  Issue  of  $4,430,000,  including  $240,000  for  bridges  and 
$300,000  for  the  construction  of  the  Lake  Shore  Drive. 


Preaton  Conntr,  Va.,  Will  Build  a  Concrete  Hlshnay  to  con- 
nect with  the  Maryland  state  road  at  Oakland,  Md.  Bonds  to 
the  amount  of   $265,000   have  been  voted  for  the  purpose. 
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Proposed  Bridge  Over  Delaware  River  Would 
Cost  $18,000,000 

A  project  to  build  a  bridge  over  the  Delaware  River,  from 
Philadelphia,  Pa.,  to  Camden,  N.  J.,  has  reached  a  point  where 
the  Philadelphia  Councils  have  been  asked  for  an  appropria- 
tion to  defray  the  expenses  of  a  commission  to  inquire  into 
the   feasibility   of  the   matter. 

It  is  proposed  that  the  coitimission  shall  consist  of  the 
Directors  of  the  Philadelphia  Departments  of  Public  Works, 
City  Transit  and  Wharves,  Docks  and  Ferries. 

George  S.  Webster,  Director  of  Wharves,  Docks  and  Fer- 
ries, who  was  Chief  of  the  Bureau  of  Surveys  under  the  last 
city  administration  in  Philadelphia,  submitted  a  report  to 
former  Mayor  Blankenburg,  in  which  the  cost  of  the  pro- 
posed bridge  was  estimated  at  $18,000,000,  including  damages. 
Mr.  Webster  recommended  a  bridge  of  the  high  level  type 
with  no  piers  in  the  river. 


Sharpies,  Barrett  Manufacturing  Co.;  "Maintenance  of  Grant 
County  Tar  Macadam,"  Charles  Nelson,  President  County 
Commissioners'  Association;  "Brick  Roads,"  illustrated  with 
moving  pictures;  annual  meeting  of  the  State  Association 
of  Highway  Superintendents. 

January  26 — "Construction  and  Maintenance  of  Macadam 
Roads,"  "Culverts,  Small  Bridges  and  Bridge  Floors,"  "Dust 
Prevention,"  these  papers  to  be  followed  by  discussions; 
"Concrete  Roads,"  illustrated  with  moving  pictures;  "The 
Legal  .Aspect  of  the  Road  Problem,"  followed  by  a  discus- 
sion. 


Three  Days  Road  School  at  Purdue  University, 
LaFayette,  Indiana 

As  announced  in  "Good  Roads"  for  December  18,  a  road 
school  will  be  held  at  Purdue  University,  LaFayette,  Ind., 
under  the  direction  of  the  School  of  Civil  Engineering,  on 
January  24,  25  and  26. 

The  first  day  will  be  taken  up  by  the  registration  of  at- 
tendants and  by  informal  meetings.  The  program  for  the 
balance  of  the  session  is  as  follows: 

January  25 — "Construction  and  Maintenance  of  Gravel 
Roads,"  followed  by  a  discussion;  "Indiana  Roads,"  Prof. 
Martin;   "Maintenance    of   Tar    Macadam    Roads,"    Philip    P. 


Baltimore,  Maryland,  Will  Begin  Paving  Early 
in  March 

The  Paving  Commission  of  Baltimore,  Md.,  plans  to  begin 
paving  operations  on  or  about  March  1,  the  exact  date  di- 
pending  upon  weather  conditions.  As  has  been  stated  in 
former  issues  of  "Good  Roads,"  the  operations  will  be  con- 
fined principally  to  the  southwestern,  western  and  south- 
eastern sections  of  the  city. 

The  extent  of  the  work  will  not  be  finally  determined  until 
legislative  action  is  obtained  on  a  bill  permitting  the  capi- 
talizing of  the  city  paving  tax.  Briefly,  this  plan  will  permit 
the  city  to  borrow  money  on  the  tax  and  continue  paving 
operations  on  an  extensive  scale. 

If  favorable  action  by  the  Maryland  General  Assembly 
is  secured,  the  city  will  have  about  $1,000,000  to  spend  for 
paving,  but,  if  the  action  is  unfavorable,  the  amount  will 
be  only  a  little  over  $500,000.  It  is  stated  that  no  difficulty 
in  securing  the  passage  of  the  bill  is  anticipated. 


Wyoming  County,  West  Virginia,  to  Build 
Earth  Roads 

Wyoming  County,  W.  Va.,  has  adopted  a  program  of 
road  building  which  contemplates  the  construction  of  a 
system  of  earth  roads  and  involves  the  expenditure  of  ap- 
proximately $550,000,   according  to  the   estimates. 

The  work  will  be  done  during  1916  and  1917,  about  half  of 
it  during  each  year,  and  will  include,  in  addition  to  the  road 
grading,  the  construction  of  culverts  and  other  small  struc- 
tures and  30  bridges  of  from  10  to  125-ft.  span. 

It  is  expected  that  plans  for  about  15  miles  of  main  roail 
will  be  ready  for  contract  late  in  February.  In  this  section 
the  excavation  will  average  probably  6,000  cu.  yds.  per  mile. 
There  will  be  two  30-ft.  bridges  and  a  number  of  culverts. 

Main  roads  will  have  a  width  of  16  ft.  and  a  maximum 
grade  of  6  per  cent.  In  addition  to  these,  the  program  con- 
templates the  construction  of  secondary  roads,  which  will  fce 
12  ft.  wide,  with  a  maximum  grade  of  7.5  per  cent.  Theie 
will  also  be  roads  of  lesser  importance  having  a  similar 
width,  but  on  which  a  maximum  grade  of  9  per  cent,  will  t.c 
permitted.  In  all  there  will  be  80  miles  of  main  roads  aii<l 
120  miles  of  secondary  roads  and  roads  of  lesser  importan-c 
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Subgrade  Contour  for  Concrete  Pavements 

The  contour  of  the  subgrade  under  concrete  pavements 
and  the  reasons  for  the  variations  in  design  form  the  sub- 
ject of  a  paper  entitled  "Relative  Advantages  of  Flat  and 
Crowned  Subgrades  for  Concrete  Pavements"  presented 
before  Section  D  of  the  American  Association  for  the  Ad- 
vancement of  Science  at  the  meeting  at  Columbus,  Ohio,  on 
December  29,  by  Lewis  R.  Ferguson,  Assistant  Secretary  of 
the  Association  of  American  Portland  Cement  Manufac- 
turers. 

According  to  Mr.  Ferguson,  the  available  data  bearing  on 
this  subject  contain  few  reports  of  practical  value.  Some 
of  them  are  incomplete  and  unauthentic  or  are  worthless  for 
purposes  of  comparison  because  of  the  many  variables 
which  preclude  the  possibility  of  reliable  deductions. 

Mr.  Ferguson  lists  six  types  of  cross  sectional  design 
used  for  concrete  paving.     These  are  as  follows: 

"1.  A  uniform  thickness  of  concrete,  the  subgrade  being 
crowned  the  same  amount  as  the  concrete  surface.  This 
was  generally  adopted  up  to  the  year   1911. 

"2.  A  greater  thickness  of  concrete  at  the  center  than  at 
the  sides,  with  the  subgrade  flat.  The  County  Commission- 
ers of  Wayne  County,  Michigan,  adopted  this  type  in  1911 
and  the  design  was  followed  elsewhere. 

"3.  .\  greater  thickness  of  concrete  at  the  center  than  at 
the  sides,  some  crown  being  given  the  subgrade.  This  was 
fundamentally  for  the  sake  of  economy  in  wider  pavements 
in  which  reinforcement  was  used. 

"4.  A  greater  thickness  of  concrete  at  the  center  than 
at  the  sides,  with  the  crown  in  the  surface  of  the  subgrade 
inverted.     This  is  not  a  popular  type  but  has  been  used. 

"5.  A  uniform  thickness  of  concrete,  with  the  surface  o." 
the  concrete  and  the  subgrade  each  having  the  same  amount 
of  inverted  crown.  This  type  has  been  used  for  Concrete 
alley  construction. 

"6.  A  greater  thickness  of  concrete  at  the  center  than  at 
the  sides,  with  the  inverted  crown  in  the  surface  of  the  con- 
crete less  than  that  in  the  subgrade.  This  type  has  also  been 
adopted  for  alley  construction." 

The  first  design — that  of  a  uniform  thickness  of  surfacing 
on  the  crowned  subgrade — has  long  been  used  in  road  con- 
struction for  various  paving  surfaces. 

Changes  in  design  for  concrete  pavements  have  been  in- 
fluenced by  a  number  of  causes,  which  are  listed  by  Mr. 
Ferguson  as  CI)  drainage,  (2)  increasing  the  life  of  the  pave- 
ment, (3)  economic  considerations,  (4)  adoption  for  city 
pavements,  (S)  introduction  of  reinforcement  and  (6)  elimina- 
tion of  cracks.  Each  of  these  causes  is  discussed  at  som'i 
length  in  the  paper,  the  most  attention  being  given  to  the 
elimination  of  cracks. 

According  to  Mr.  Ferguson,  the  success  of  the  concrete 
pavement  has  been  judged  to  a  considerable  extent  by  the 
prevalence  of  cracks.  He  holds  that  this  is  wrong  since 
"cracks  do  not  detract  from  the  value  and  integrity  of  the 
pavement,  if  properly  taken  care  of,  except  insofar  as  they 
affect  the  surface  appearance." 

Considerabe  space  is  given  in  the  paper  to  a  discussion 
of  the  causes  of  cracks,  among  those  taken  up  in  detail 
being  volumetric  changes  due  to  the  hydration  of  the  Port- 
land cement,  volumetric  changes  occurring,  after  the  con- 
crete has  assumed  a  reasonable  degree  of  hardness,  the  char- 
acter of  the  materials  in  the  subgrade,  the  rigidity  of  the 
subgrade  and  various  obstacles  in  the  free  movement  of  the 
concrete  slab. 

In  closing,  it  is  stated  that  both  the  Bureau  of  Standards 
of  the  U.  S.  Department  of  Commerce  and  the  Office  of 
Public  Roads  and  Rural  Engineering  of  the  U.  S.  Depart- 
ment of  Agriculture  are  conducting  a  series  of  tests  under 
various   subgrade   conditions   to   determine   their   importance 


in  concrete  pavement  design.  The  hope  is  expressed  that 
from  the  results  of  these  it  will  be  possible  to  reach  definite 
conclusions  as  to  the  relative  advantages  of  the  flat  and 
crowned  subgrade  for  concrete  pavements. 


Deputy    Highway    Superintendents    in    Allen 
County,  Pennsylvania 

The  following  deputy  county  superintendents  of  highways 
have  been  appointed  by  County  Superintendent  of  High- 
ways William  Tonkel,  for  the  14  highway  districts  of  Allen 
County,  Pa,: 

District  No.  1,  24  miles,  Andrew  Blum;  District  No.  2, 
3S.5  miles,  Henry  Kroemer;  District  No.  3,  32  miles,  Charles 
Solomon;  District  No.  4,  SS.5  miles,  August  Sephels;  District 
No.  5,  31  miles,  James  F.  Fell;  District  No.  6,  17  miles, 
William  Kleber;  District  No.  7,  26  miles,  Jacob  Niflf;  Dis- 
trict No.  8,  25  miles,  George  Meyer;  District  No.  9,  19 
miles,  Adam  Eling;  District  No.  10,  17.25  miles,  August 
Pape;  District  No.  11,  18  miles,  Lewis  Vanderly;  District 
No.  12,  19  miles,  Henry  Young;  District  No.  13,  IS. 5  miles, 
Frank  Killian;  District  No.   14,  22  miles,  Frank  Zimmer, 

With  the  exceptions  of  the  deputies  in  Districts  Nos. 
3  and  7,  these  are  re-appointments.  The  appointments  are 
for  two  years. 


Street  Improvements  at  Lima,  Ohio 

The  Public  Improvements  Committee  of  the  Lima,  O.. 
City  Council,  with  the  City  Engineer  and  the  City  Solicitor. 
is  considering  the  paving  program  for  the  coming  season. 
Petitions  have  been  filed  for  the  paving  of  32  streets,  but  it 
is  not  believed  that  all  of  the  work  can  be  done  during  the 
present  year. 


Portland  Cement  Statistics 

According  to  a  report  of  the  United  States  Geological  Sur- 
vey, the  shipments  of  Portland  cement  from  the  mills  during 
1915  amounted  to  86,524,500  barrels.  The  production  was 
approximately  85,732,000  barrels.  The  largest  production  was 
in  the  Lehigh  district  and  amounted  to  24,860,000  barrels. 
The  niinois  and  Northwest  Indiana  district  was  second,  with 
a  production  of  10,200,000  barrels. 


Work  on  the  Pacific  Highway 

In  addition  to  preparing  plans  and  specifications  for  the 
construction  of  the  Pacific  Highway  between  Dupont,  Wash.. 
and  the  Nisqually  Hill,  near  the  line  of  Thurston  County, 
County  Engineer  White  of  Pierce  County,  Wash.,  has  started 
similar  work  on  a  S.5-miIe  stretch  of  the  highway  from  the 
end  of  the  present  pavement  to  the  Weyerhaeuser  School, 
leaving  40  miles  of  the  mountain  section  yet  to  be  paved. 
Construction  will  begin  early  in  the  spring. 


Knnknkee  Conuty,  III.,  is  planning  for  a  bond  Issue  of  $750,- 
000   for  100  miles  of  roads  to  connect  all   towns  in   the  county. 


The  City  Council  of  llonton,  ItfniM.,  la  considering  an  appro- 
priation of  $200,000  for  widening  streets  in  the  north  end  of 
the  city,  in  accordance  with  the  plans  of  the  City  Planning 
Board, 


The  New  York  State  Legislature  is  considering  a  bill  pro- 
viding for  the  taking  over  by  the  State  Highway  Department 
of  Delaware  Street  between  Buffalo  and  Tonawanda,  N.  Y.  The 
bill   calls  for  the   repaying  of   the   road  at  state  expense. 


The  Buying  of  Snppllea  for  Sharon,  Pa.,  has  been  centralized 
in  a  -Supply  Committee,  Hereafter,  on  all  except  emergency 
orders,  heads  of  departments  will  have  to  make  requisition 
on  the  committee  at  least  24  hours  before  purchases  are  made. 
L.    C.    Brainard    Is   chairman   of   the   committee. 
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COMING      MEETINGS 


January  25-27 — Canadian  Society  of  Civil  Engineers — An- 
nual meeting,  Montreal,  P.  Q.  Secretary,  C.  H.  McLeod, 
176  Mansfield  Street,  Montreal. 

January  26-28 — Illinois  Society  of  Engineers  and  Survey- 
ors.— Annual  meeting.  University  of  Illinois,  Urbana,  111. 
Secretary,  E.  E.  R.  Tratman,  Wheaton,  111. 

January  31 — Wisconsin  Highway  Commissioners'  Associa- 
tion— .\nnual  meeting,  Madison,  Wis.  Secretary,  G.  H. 
Mainwaring,  Gotham,  Wis. 

February  3-5 — Indiana  Engineering  Society — Annual 
meeting,  Indianapolis,  Ind.  Secretary,  Charles  Brossman, 
1616  Merchants'  Bank  Building,  Indianapolis,  Ind. 

February  7 — Oregon  Society  of  Engineers — Annual  meet- 
ing, Portland,  Ore.     Secretary,  H.  M.  Morse,  Portland. 

February  8-11 — Second  Conference  on  Road  Construction 
for  County  Road  Superintendents  and  Engineers — ^Toronto, 
Ont.  W.  A.  McLean,  Provincial  Engineer  of  Highways, 
Toronto,  Ont. 

February  9-11 — Ohio  Engineering  Society — Annual  con- 
vention, Columbus,  O.     Secretary,  John  Laylin,  Norwalk,  O. 

February  10-12 — Minnesota  Surveyors'  and  Engineers'  So- 
ciety— Annual  meeting,  St.  Paul,  Minn.  Secretary,  George 
H.   Herrold,  St.   Paul. 

February  12-19 — Ninth  Chicago  Cement  Show. — Chicago, 
111.  Secretary,  R.  F.  Hall,  208  South  LaSalle  Street,  Chicago, 
111. 

February  14-17 — American  Concrete  Institute. — Annual 
convention,  Chicago,  111.  Secretary,  John  M.  Goodell,  1418 
Walnut  St.,  Philadelphia,  Pa. 

February  14-17 — Connecticut  Society  of  Civil  Engineers— 
.\nnual  meeting,  New  Haven,  Conn.  Secretary,  J.  Frederick 
Jackson,  Chamber  of  Commerce  Building,  New  Haven,  Conn. 

February  15-18 — National  Conference  on  Concrete  Road 
Building — Second  National  conference,  Chicago,  111.  Secre- 
tary of  Advisory  Committee,  J.  P.  Beck,  208  South  La  Salle 
St.,  Chicago. 

February  16-18 — Iowa  Engineering  Society — Annual  meet- 
ing, Des  Moines,  la.     Secretary,  J.  H.  Dunlap,  Iowa  City,  la. 

February  21-22 — National  Paving  Brick  Manufacturers' 
Association — Meeting,  Hotel  Statler,  Cleveland,  Ohio.  Secre- 
tary, Will  P.  Blair,  Brotherhood  of  Locomotive  Engineers 
Bldg.,  Cleveland,  Ohio. 

February  21-23 — Idaho  Society  of  Engineers — Annual  meet- 
ing, Burley,  Idaho.     Secretary,  Ira  F.  Shaffner,  Boise,  Idaho. 

February  28-March  3 — American  Road  Builders'  Associa- 
tion.-— Thirteenth  Annual  Convention;  Sixth  American  Good 
Roads  Congress  under  the  auspices  of  the  A.  R.  B.  A.,  and 
Seventh  National  Exhibition  of  Machinery  and  Materials 
Mechanical  Hall,  Pittsburgh,  Pa.  Secretary,  E.  L.  Powers. 
150  Nassau  St.,  New  York,  N.  Y. 

March  6-10 — Dominion  Good  Roads  Association. — Third 
Canadian  and  International  Good  Roads  Congress,  Sohmer 
Park,  Montreal,  P.  Q.  Secretary-Treasurer,  Geo.  A.  Mc- 
Namee,  909  New  Birks  Bldg.,  Montreal  P.  Q.,  Canada. 


American  Concrete   Institute 

The  preliminary  program  for  the  twelfth  annual  conven- 
tion of  the  .American  Concrete  Institute,  which,  as  noted 
above,_  will  be  held  in  Chicago,  III.,  February  14  to  17,  has 
just  been  issued. 

The  subjects  to  be  considered  naturally  cover  a  wide  range. 
Those  of  particular  interest  to  road  builders  are  as  follows: 

Monday,  February  14 — Report  of  Committee  on  Nomen- 
clature; "Cost  Accounting  on  Concrete  Work,"  Sanford  E. 
Thompson,  Newton  Highlands,  Mass. 

Tuesday,  February  IS — "Genesis  of  Reinforced  Concrete 
Construction,"  Prof.  W.  K.  Hatt,  Purdue  University;  Report 
of  Committee  on  Treatment  of  Concrete  Surfaces. 

Wednesday,  February  16 — -"Tests  Showing  Continued  De- 
formation under  Constant  Load,"  Profs.  A.  H.  Fuller  and 
C.  f.  More,  University  of  Washington;  "Influence  of  Tem- 
perature on  the  Strength  of  Concrete,"  Prof.  A.  B.  McDaniel, 
University  of  Illinois;  "Tests  of  Reinforced  Concrete,"  Burtis 
S.  Brown,  Consulting  Engineer,  Boston,  Mass.;  Report  of 
Committee  on  Reinforced  Concrete  Highway  Bridges  and 
Culverts,  Report  of  Committee  on  Sidewalks  and  Floors, 
"Forms  for  Concrete  Work,"  R.  A.  Sherwin,  Aberthaw  Con- 
struction Co.,  Boston,  Mass.;  "Concrete  Viaducts,"  Frank  L. 
Raschig,  Principal  Assistant  Engineer,  Division  of  Struc- 
tures, Department  of  Public  Service,  Cincinnati,  O.;  "Tests 
of  Large  Concrete  Slabs  by  U.  S.  Office  of  the  Public  Roads 
and  Rural  Engineering,"  Earl  B.  Smith,  Associate  Mechanical 
Engineer,  U.  S.  Office  of  Public  Roads;  Report  of  Commit- 
tee on  Concrete  Roads  and  Pavements,  "Concrete  Founda- 
tions for  Pavements  for  Heavy  Travel,"  Clifford  Richardson, 
Consulting  Engineer,  New  York,  N.  Y.;  "Essential  Features 
for  the  Successful  Construction  of  Concrete  Highways," 
William  M.  Acheson,  Division  Engineer,  New  York  State 
Highway  Department,  Syracuse,  N.  Y.;  "The  Construction 
of  the  Easton-Allentown  Concrete  Road,"  John  T.  Gephart, 
Jr.,  Division  Engineer,  Pennsylvania  State  Highway  Depart- 
ment, Allentown,  Pa.;  "The  Construction  of  the  Toronto- 
Hamilton  Highway  by  Day  Labor,"  H.  S.  Van  Scoyoc,  Chief 
Engineer,  Toronto-Hamilton  Highway  Commission,  Toron- 
to, Ont.;  "The  Construction  of  the  DuPont  Concrete  Boule- 
vard," Charles  Upham,  Chief  Engineer,  Georgetown,  Del.; 
"Special  Features  in  Pavement,"  R.  C.  Stubbs,  President,  R. 
C.   Stubbs  Co.,   Dallas,  Tex. 

Thursday,  February  17 — Report  of  Committee  on  Concrete 
Aggregates,  "Tests  of  Concrete  Materials  at  Cincinnati," 
Prof.  G.  M.  Braune,  University  of  Cincinnati;  "The  Chem- 
istry of  Portland  Cement,"  George  A.  Rankin,  Geophysical 
Laboratory,  Carnegie  Institute,  Washington,  D.  C;  "How 
Shall  a  Rational  Specification  for  Gravel  Concrete  Be  De- 
veloped," C.  C.  Brown,  Editor,  "Municipal  Engineering," 
Indianapolis,  Ind.;  "Tests  of  Sands  at  the  Structural  Mater- 
ials Research  Laboratory,"  Duff  A.  Abram,  Instructor  in 
Charge  of  Laboratory,  Armour  Institute,  Chicago,  111. 


Ontario    Conference    on    Road   Construction 

The  second  Conference  on  Road  Construction  for  County 
Road  Superintendents  and  Engineers  will  be  held  at  Tor- 
onto, Ont.,  February  8  to  11,  under  the  auspices  of  the 
Department  of  Public  Highways  of  the  Province  of  Ontario. 

The  introductory  address  at  the  opening  of  the  conference 
will  be  delivered  by  Finley  G.  Macdiarmid,  Minister  of  Public 
Works  and  Highways. 

Following  this,  the  regular  program  will  be  proceeded  with 
and  will  cover  the  subjects  noted  below: 
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February  8 — "Road  Construction  as  Covered  by  Traffic 
Requirements,"  R,  C.  Muir,  Assoc.  M.  Inst.  C.  E.;  "Grading,' 
.\.  H.  Parker,  B.  A.  Sc;  "The  Organization  of  a  Maintenance 
System,"  A.  A.  Smith;  "The  Administration  of  a  County 
Road  System,"  G.  C.  Parker,  B.  A.  Sc. 

February  9— "The  Use  of  Oil  as  a  Dust  Preventive,"  W. 
Huber,  Assoc.  M.  Can.  Soc.  C.  E.;  "Painting  and  Maintain- 
ing Steel  Highway  Bridges,"  George  Hogarth,  Assoc.  M. 
Can.  Soc.  C.  E.;  "Special  Problems  in  Drainage,"  M.  A. 
Kemp,  B.  Sc;  "Roads  Laws,"  W.  A.  McLean,  M.  Can.  Soc. 
C.  E.,  Provincial  Engineer  of  Highways. 

February  10 — "Bituminous  Road  Construction,"  R.  C. 
Muir;  "The  Care  of  Earth  Roads  and  the  Use  of  the  Log 
Drag,"  W.  H.  Losee,  B.  Sc;  "Stone  for  Various  Types  of 
Roads,"  G.  C.  Parker;  "Construction  Methods  on  the  Toron- 
to-Hamilton Highway,"  H.  S.  Van  Scoyoc,  Chief  Engineer, 
Toronto-Hamilton  Highway  Commission. 

February  11 — "The  Care  and  Operation  of  Quarrying  and 
Crushing  Equipment,"  R.  M.  Smith,  B.  Sc;  "Resurfacing 
Gravel  and  Stone  Roads,"  A.  A.  Smith;  "Concrete  Bridges, 
Culverts  and  Floors,"  Arthur  Sedgwick;  "The  Operation 
and  Care  of  the  Roller,"  W.  Huber;  "Maps  and  Plans,"  T.  M. 
DeBlois.  Assoc.  M.  Can.  Soc.  C.  E. 


MEETINGS 


Michigan     Engineering     Society 

The  37th  annual  meeting  of  the  Michigan  Engineering  So- 
ciety was  held  in  the  Association  of  Commerce  Rooms, 
Grand   Rapids,   Mich.,  January   18,   19  and  20. 

Included  in  the  program  was  a  discussion  of  the  general 
topic  of  "Roads,"  which  was  presided  over  by  J.  J.  Cox; 
.Assistant  Professor  of  Civil  Engineering,  University  of 
Michigan.     The  papers  included   the   following: 

"City  Pavements,"  Manley  Osgood,  City  Engineer,  Ann 
Arbor,  Mich.;  "California  Roads,"  F.  F.  Rogers,  State  High- 
way Commissioner,  Lansing,  Mich.;  "Asphaltic  Pavement 
Construction,"  C.  A.  Proctor,  Asphalt  Expert,  Detroit,  Mich. 

On  Wednesday,  January  19,  there  was  a  joint  luncheon 
with  the  Builders  and  Trades  Association  and  the  meeting 
closed  with  a  banquet  at  the  Association  of  Commerce 
Rooms,  at  which  George  M.  Ames  was  toastmaster. 


Public  Highway  Meetings  in  New  York  City 

Public  meetings  for  discussion  of  the  semi-final  report  of 
the  American  Society  of  Civil  Engineers'  Special  Committee 
on  Materials  for  Road  Construction  were  held  at  the  So- 
ciety House  in  New  York  City  yesterday  morning  and  after- 
noon. 

The  report  contains  conclusions  relative  to  the  uses  of 
sand,  gravel,  broken  stone,  slag,  brick,  stone  block,  cement 
concrete  and  wood  block  in  the  construction  of  highways 
and  descriptions  of  tests  for  the  determination  of  physical 
properties  of  non-bituminous  highway  materials. 

The  meetings  were  attended  by  a  number  of  engineers, 
contractors  and  manufacturers  of  road  materials  who  took 
part  in  the  discussions. 


Alabama  Association  of  Highway  Engineers 

The  following  officers  were  elected  at  the  annual  meeting 
of  the  Alabama  Association  of  Highway  Engineers  held  at 
Montgomery,  Ala.,  January  9: 

President,  J.  M.  Garrett;  First  Vice-President,  S.  J.  Cum- 
mings;  Second  Vice-President,  M.  S.  Bingham;  Secretary, 
Herbert  A.  Jones,  Montgomery,  Ala.;  Treasurer,  W.  S. 
Keller,  State  Highway  Engineer;  Directors,  W.  O.  Crisman, 
J.  B.  Converse  and  S.  E.  Fletcher. 


The  Southern  California  Association  of  Members  of  the 
.\merican  Society  of  Civil  Engineers  has  elected  the  follow- 
ing officers:  President,  William  Mulholland;  First  Vice- 
President,  H.  Haygood;  Second  Vice-President,  Louis  C. 
Hill;  Secretary,  W.  K.  Barnard;  Treasurer,  Charles  H.  Lee. 


PERSONAL  NOTES 


Ossian  E.  Carr,  who  has  been  City  Manager  of  Cadillac, 
Mich.,  has  been  appointed  to  a  similar  office  in  Niagara 
Falls,  N.  Y. 

George  H.  Norton,  Deputy  Commissioner  of  the  Depart- 
ment of  Public  Works,  Buffalo,  N.  Y.,  has  been  unanimously 
elected  City  Engineer  by  the  City  Council. 

F.  H.  Williams,  who  has  been  Superintendent  of  the  Muni- 
cipal Water  and  Light  Plant  of  Brownsville,  Tex.,  for  the 
past  two  years,  has  been  appointed  Manager  of  the  city. 

Chester  E.  Albright,  a  consulting  engineer  of  Philadelphia, 
Pa.,  has  been  appointed  Chief  Engineer  of  the  Bureau  of 
Surveys,  Department  of  Public  Works,  Philadelphia. 

D.  W.  Chamberlain  has  been  appointed  Engineer  for  the 
County  Commission  of  El  Paso  County,  Tex.  He  was  form- 
erly Division  Engineer  at  Fresno,  Cal.,  for  the  California 
State    Highway   Commission. 

Arthur  W.  Kreinheder  has  been  selected  as  Commissioner 
of  Public  Works,  Buffalo,  N.  Y.,  to  fill  the  vacancy  caused 
by  the  death  of  Col.  Francis  G.  Ward,  which  was  noted 
in  "Good   Roads"  for  November  20. 

Charles  C.  Schneider,  whose  reputation  as  a  bridge  en- 
gineer was  international  and  who,  for  the  past  14  years,  was 
Consulting  Engineer  of  the  American  Bridge  Co.,  died  Jan- 
uary 8  at  his  home  in  Philadelphia,  Pa.  Mr.  Schneider  was 
a  Past-President  of  the  American  Society  of  Civil  Engineers 
and  a  member  of  the  American  Society  for  Testing  Mater- 
ials and  the  Engineers'  Club  of  New  York.  He  was  the 
author  of  a  number  of  books  on  bridge  construction. 


NEWS  OF  THE  TRADE 


The  Clark  &  Henery  Construction  Co.,  Stockton,  Cal.,  has 
opened  a  branch  office  at  746  South  Main  Street,  Los 
Angeles,  Cal. 

The  Gramm-Bernstein  Co.,  Lima,  O.,  manufacturers  of 
motor  trucks,  has  appointed  C.  H.  Rawlins  Western  Sales 
Manager  with  headquarters  at  736  Monadnock  Block,  Chica- 
go.  III. 

The  Gallon  Iron  Works  &  Manufacturing  Co.,  Gallon, 
O.,  was  awarded  the  gold  medal  for  its  collective  exhibit 
embracing  road  grading  machinery,  at  the  Panama-Pacific 
Exposition. 

The  following  new  officers  of  the  Virginia  Portland  Ce- 
ment Co.,  Allentown,  Pa.,  have  been  elected:  President, 
Harry  C.  Trexler;  Vice-President,  E.  M.  Young;  Treasurer, 
Alonzo  F.  Walter. 

"Trailer  Booklet  No.  3"  has  just  been  issued  by  the  Troy 
Wagon  Works  Co.,  Troy,  O.  It  contains  16  pages  of  de- 
scriptive matter  regarding  Troy  trailers  and  is  illustrated 
with  half  tones.  The  cover  is  of  heavy  gray  paper,  printed 
in  two  colors. 

Recent  additions  to  the  list  of  licensees  of  the  Dunn  Wire- 
Cut  Lug  Brick  Co.,  Conneaut,  O.,  are  the  Burton-Townsend 
Co.,  Zanesville,  O.;  the  Trimble  Paving  Brick  Co.,  Dayton, 
O.,  and  the  Thornton  Fire  Brick  Co.,  Clarksburg,  W.  Va. 
These  accessions  give  the  Dunn  Co.  29  licensees,  operating 
46  plants. 
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Third  Annual  Road  Institute  at  the 
University  of  North  Carolina 

Cooperating  with  the  State  Highway  Commission  and  the 
State  Geological  and  Economic  Survey,  the  University  of 
North  Carolina  will  hold  its  third  annual  road  institute 
at  Chapel  Hill,  N.  C,  during  the  week  beginning  February 
7.  Dr.  Joseph  Hyde  Pratt,  Secretary  of  the  North  Carolina 
Highway  Commission,  is  Director  of  the  institute. 

The  first  day  will  be  devoted  principally  to  registration 
and  organization,  although  there  will  be  an  address  on  "The 
State  Highway  Commission  and  Its  Relation  to  County 
Work,"  by  W.  S.  Fallis,  State  Highway  Engineer,  and  Dr. 
Pratt  will  outline  the  work  of  the  institute. 

The  program  which  has  been  arranged  for  the  remainder 
of  the  week  is  as  follows: 

February  8 — Maintenance  and  Repair  of  Roads:  Introduc- 
tion, Dr.  Pratt;  "Patrol  System  of  National  Highways," 
D.  H.  Winslow,  Senior  Highway  Engineer  in  Charge  of 
Field  Maintenance,  U.  S.  Office  of  Public  Roads  and  Rural 
Engineering;  "Maintenance  of  New  Hanover  County  Roads," 
W.  A.  McGirt,  Chairman,  New  Hanover  County  Commis- 
sioners; "The  Road  Drag,"  R.  E.  Snowden,  Highway  En- 
gineer, State  Highway  Commission;  "The  Road  Hone,"  Mr. 
Winslow;  Demonstration  of  the  Construction  and  Use  of 
the  Road  Drag,  R.  T.  Brown.  Engineer  in  Charge  of  Con- 
crete and  P.ituminous  Road  Work,  Guilford  County,  N.  C; 
Practical  Instruction  in  Maintenance,  Mr.  Winslow;  "Good 
Roads  in  Other  Lands,"  Collier  Cobb,  Professor  of  Geology. 

February  9 — Road  Construction:  "Location  of  Roads,"  A. 
D.  Williams,  Chief  State  Road  Engineer  of  West  Vir- 
ginia; "Steam  Shovels,"  discussion  by  Mr.  Fallis  and  N.  C. 
Hughes.  Jr.,  Road  Engineer.  Halifax  County.  N.  C;  "Use 
of  Steam  Shovel  in  Madison  County,"  J.  B.  Clingman,  Coun- 


ty Highway  Engineer;  "Relation  of  Superintendents  and 
Engineers  to  Highway  Commission,"  Mr.  Williams;  "Re- 
lation of  Contractors  to  Commissioners  and  Engineers,"  R. 
G.  Lassiter;  "Road  Machinery,"  Mr.  Winslow  and  N.  L. 
Teer;  "County  Road  Work  and  Its  Relation  to  State  Work," 
Mr.   Williams;   "Maintenance  of  Roads,"   Mr.   Winslow. 

February  10 — Maintenance  and  Repair  of  Roads:  "In- 
struction to  Patrolmen,"  Mr.  Winslow;  "Economic  Use  of 
Prisoners  in  Repair  and  Maintenance  of  Roads,"  H.  Hocutt, 
Highway  Superintendent;  "Use  of  State's  Prisoners  in  Road 
Construction,"  H.  B.  Varner,  President,  State  Penitentiary 
Board;  "Essential  Qualifications  for  a  Highway  Engineer," 
J.  N.  Ambler;  "Geology  as  an  Asset  to  a  Highway  Engi- 
neer," Prof.  Cobb;  "Instruction  in  Maintenance,"  Mr.  Wins- 
low. 

February  11 — Road  Surfacing  Materials:  "The  Selection 
of  Surfacing  Materials  for  Highway  Construction,"  Dr. 
Pratt;  "Sand-Clay  and  Top  Soil,"  Mr.  Coble,  Engineer,  State 
Highway  Commission;  "Report  on  the  Top  Soil  Road  Be- 
tween Chapel  Hill  and  Durham,"  T.  F.  Hickerson,  State 
Highway  Commissioner;  "Limit  of  Endurance  of  Sand-Clay 
and  Top  Soil  Roads,"  Mr.  Winslow;  "Gravel  Roads,"  Mr. 
Coble;  "Macadam  Roads,"  Mr.  Fallis;  "Bituminous  Mac- 
adam," Mr.  Brown;  "Concrete,"  Mr.  Fallis;  "Guilford  County 
Concrete  and  Bituminous  Roads."  Mr.  Brown;  "Bituminous 
Materials,"  Robert  James,  Highway  Engineer;  "Brick,"  Dr.- 
Pratt;  "Caldwell  County's  $1,000  Roads,"  Cloyd  Miller,  Road 
Superintendent;  Report  from  county  superintendents  and  en- 
gineers. 

February  12 — Culverts  and  Bridges:  "Area  of  Waterway," 
Prof.  Hickerson;  "Use  of  Various  Types  of  Culverts,"  Dr. 
Pratt;  "Terra  Cotta  Culverts";  "Corrugated  Iron  Culverts," 
Mr.  Gavin;  "Concrete  Culverts,"  R.  T.  Brown;  "Rubble 
Masonry,"  Mr.  Fallis;  "Steel  I-Beam  Bridges,"  R.  T.  Brown; 
"Steel  Truss  Bridges,"  Mr.  Fallis;  "Wooden  Bridges,"  Mr. 
Hickerson. 

At  various  periods  during  the  sessions  there  will  be  prac- 
tical demonstrations  of  the  use  of  road  machinery  and  ap- 
pliances  used   in   road   construction   and   maintenance. 


Good  Roads  Institutes  in  Alabama 

Good  roads  institutes  will  be  held  in  several  counties  of 
Alabama,  commencing  the  second  week  in  February.  The 
original  intention  of  W.  S.  Keller,  State  Highway  Engineer, 
was  to  hold  these  institutes  during  the  present  month,  but 
the  U.  S.  Office  of  Public  Roads  and  Rural  Engineering  was 
unable  to  provide  the  services  of  an  engineer  to  conduct  the 
meetings  at  that   time. 


Conferences  of  Tennessee  Road  Officials 

A  series  of  three  conferences  of  road  officials  in  Tennes- 
see have  been  arranged  by  A.  M.  Nelson,  who  was  recently 
appointed  State  Highway  Engineeri.  The  conferences  wilt 
be  held  at  Knoxville.  February  15  to  18';'-'Nashville,  FebWary 
22  to  25,  and  Jackson,  February  29  to  March  3.  The  ^gi- 
neering  Department  of  the  University  of  Tenness«e;:iwiU 
participate  in  the  conferences.  '       '"f 
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Public  Meetings  of  the  American  Society  of  Civil  Engineers 

for  the  Discussion  of  Highways 


Public  meetings  for  the  discussion  of  the  semi-final  report 
of  the  society's  Special  Committee  on  Materials  for  Road 
Construction  were  held  at  the  house  of  the  American  Society 
of  Civil  Engineers,  New  York,  N.  Y.,  on  Friday,  January  21. 
The  two  meetings,  one  in  the  forenoon  and  one  in  the  after- 
noon, were  attended  by  a  considerable  number  of  highway 
engineers,  contractors  and  material  men.  Major  W.  W. 
Crosby,  of  Baltimore,  Md.,  Chairman  of  the  Special  Commit- 
tee, and  Geo.  W.  Tillson,  Consulting  Engineer  to  the  Presi- 
dent of  the  Borough  of  Brooklyn,  New  York,  N.  Y.,  and  a 
member  of  the  committee,  presided. 

The  report,  which,  was  printed  in  the  December  "Pro- 
ceedings" of  the  society,  is  printed  below.  It  should  be 
noted  that  the  appendices,  to  which  reference  is  made  in 
the  report,  are  omitted  because  of  lack  of  space. 

Progress  Report  of  the  Special  Committee  on  Materials  for 

Road  Construction  and  on  Standards  for  Their  Test 

and  Use 

To  the  American  Society  of  Civil  Engineers, 
Gentlemen: 

Your  special  committee  on  "Materials  for  Road  Construction, 
and  on  Standards  for  Tiieir  Test  and  Use,"  lias,  during  the  past 
year,  endeavored  mainly  to  consider  tlie  new  field  assigned  to 
It  by  the  Board  of  Direction  at  the  annual  convention  in  June, 
1914,  and  to  prepare  for  presentation,  at  this  time,  such  a  report 
on  materials  other  than  bituminous,  used  in  road  construction 
as  would  thereby  place  both  the  bituminous  and  non-bitumin- 
ous highway  materials  on  the  same  footing,  in  so  far  as  the 
work  of  this  committee  and  its  duties  to  the  society  are  con- 
cerned. 

The  demands  on  the  time  of  this  committee  have  been  so 
great  as  to  prevent  a  satisfactory  revision  of  the  semi-final 
report  on  bituminous  materials  submitted  in  1915  and  to  compel 
It  to  defer  such  revision  for  another  year.  It  is  the  intention 
of  your  committee  during  1916  to  review  its  reports  of  1915 
and  1916  and  to  present  a  revised  report  on  both  these 
branches  of  its  subject  to  the  annual  meeting  in  January,  1917. 
Semi-Final    Report    on    Non-Bituminous    Materials    ' 

Your  committee  first  wishes  to  call  attention  to  the  pro- 
priety of  the  application  to  non-bituminous  materials  of  many 
of  the  conclusions  submitted  in  its  semi-final  report  on  bi- 
tuminous materials  used  in  highway  work,  and,  in  order  to 
avoid  unnecessary  repetition  thereof  in  this  report,  It  recom- 
mends reference  to  its  report  of  a  year  ago,  and  the  appli- 
cation of  all  its  conclusions,  therein  expressed,  as  may  be 
proper  in  this  connection,  to  non-bituminous  highway  ma- 
terials, in  addition  to  the  specific  statements  hereinafter  made. 

A  considerable  variety  of  non-bituminous  materials  and  of 
methods  of  using  them  exists  in  highway  construction  and 
maintenance.  Some  of  these  materials  have  been  in  use  for 
many  years,  and  some  of  the  practice  in  the  test  or  use  of 
them  has  become  fairly  well  standardized.  On  the  other  hand, 
many  of  the  materials  are  new,  and  more  or  less  change  has 
occurred  in  their  tests  or  use,  and  is  even  now  taking  place. 
Local  conditions  have  had  much  to  do  with  the  selection  of 
the  material  and  the  determination  of  the  particular  method  to 
be    followed    in    any    specific   case. 

Your  committee  has  considered  it  impracticable  to  attempt 
to  cover  ail  the  various  non-bituminous  road  materials  In 
this  report,  but  has  ronsidered  especially  what  seem  to  be 
the  more  Important  ones.  It  believes  that  many  of  the  ques- 
tions affecting  the  selection  or  use  of  these  materials  can 
only  be  solved  by  a  better  knowledge  of  their  characteristics 
or  qualities  and  more  complete  records  along  uniform  lines  of 
their  behavior  In  use.  It,  therefore,  recommends  that  the 
needed  information  concerning  the  materials  be  secured  along 
the  lines  laid  down  under  the  various  headings,  in  order  that 
conclusions  of  value  may  be  reached  and  a  general  agreement 
In    the    records    thus    obtained. 

As  in  its  work  on  bituminous  materials,  your  committee  has 
attempted  to  Initiate  and  encourage  the  collection  of  com- 
parable records  concerning  non-bituminous  highway  materials 
by  arranging,  for  the  purpose,  forms  which  will  be  widely 
distributed  to  highway  authorities.  Copies  of  these  forms  will 
be   found   In   Appendices  A   and   B. 


The  committee,  recognizing  the  Importance  of  the  factor  of 
costs,  both  first  and  subsequent,  in  almost  all  pavement  ques- 
tions, has,  for  the  same  reasons,  attempted  to  initiate  and 
encourage  the  collection  of  comparable  records  of  cost  figures 
by  the  preparation  of  forms  for  this  purpose.  Copies  of  these 
forms  will  be  found  in  Appendix  A.  Both  these  forms  apply  to 
the  particular  material  or  methods  used  on  specific  areas  of 
road  or  street  surfaces.  For  opmparisons  of  cost  figures  in 
connection  with  the  study  of  relative  costs  between  streets 
or  considerable  sections  of  a  traffic  route,  your  committee 
reiterates  the  recommendations  contained  in  its  report  of  Jan. 
20,  1915,  under  the  heading,  "Collection  and  Standardization 
of  Cost  Data."  It  should  also  be  noted  that  the  traffic  data 
provided  for  in  the  part  of  Appendix  A  relating  to  cost  data 
are  not   intended  to   supplant  those   given   under  traffic   census. 

In  submitting  its  conclusions,  your  committee  has,  for  con- 
venience, arranged  them  under  separate  classifications.  It  should 
be  distinctly  understood  that  the  committee  has  deliberately 
refrained  from  including  in  this  report  such  conclusions  regard- 
ing any  material  or  method  as  appear  to  liave  been  generally 
agreed  on.  On  the  other  hand,  no  conclusions  have  Been  stated 
unless  supported  by  a  substantial  majority  of  the  committee's 
membership. 

Your  committee  offers  such  conclusions  (other  t/han  its  forms 
referred  to)  as  it  has  been  able  to  reach  during  the  past  year 
on    non-bituminous    highway   materials    as    follows: 

General. — Your  committee  considers  it  still  of  sufficient  im- 
portance to  warrant  the  repetition  here  of  its  previous  state- 
ments to  the  effect  that  there  is  no  such  thing  as  "the  most 
satisfactory  roadway  surface"  or  as  a  "panacea"  for  all  high- 
way ills,  and  that  the  proper  selection  of  the  particular  material 
and  methods  of  construction  to  be  used,  which  will  most 
efficiently  meet  the  conditions  of  any  particular  case,  is  the  real 
problem    to    be    solved. 

Your  committee  recommends  that  the  selection  of  the  kind 
of  crust  or  pavement  be  based  on  the  following  factors,  the 
special  value  of  whicli  may  be  estimated  in  each  case  under 
the  local  conditions  of  traffic,  surroundings,  climatic  conditions, 
and  physical  and  financial  resources,  both  as  to  construc- 
tion and  maintenance,  with  proper  regard  for  probable  or 
possible  changes  in  these  circumstances:  First  cost,  mainten- 
ance cost,  annual  cost  (interest  on  first  cost  plus  maintenance 
cost  plus  annuity),  ease  of  maintenance  (facility  of  making 
repairs),  durability,  cleanliness,  tractive  resistance,  slipperi- 
ness,  favorableness  to  travel,  sanitariness  (especially  when 
not    properly    cleaned),    noiselessness,    and    appearance. 

Broken  Stone  and  Slag  Roadways. — The  size  of  stone  in  the 
wearing  course  should  be  as  large  as  practicable,  but  not  so 
large   as   to   lead   to   its    being   dislodged    under    traffic. 

Within  limits,  the  softer  or  more  cementitious  the  stone  used 
for   the   wearing   course   the   larger   its   size   should   be. 

The  size"  of  stone  in  the  bottom  course  should  be  within 
the  maximum  limit  which  will  insure  its  stability  under  traffic 
and  other  stresses,  and  may  be  of  any  size  that  will  result 
in   the   economical   use  of  the  crusher  product. 

The  utmost  possible  compaction  of  the  courses,  before  the 
addition  of  the  void  filling   material,   is  desirable. 

Thorough  filling  of  the  otherwise  irreducible  voids  is  desir- 
able, and  a  slight  excess  of  the  void  filler  on  the  surface  of 
the  wearing  course  will  usually  be  found  to  be  of  value. 

For  a  water  bound  broken  stone  roadway,  the  void  filler 
should  be  clean  stone  screenings  or  sand,  and  the  use  of  clay 
should  be  avoided.  A  proportion  of  fine  mineral  material,  be- 
tween certain  maximum  and  minimum  sizes,  which  proportion 
and  sizes  will  depend  largely  on  the  character  of  the  materials 
used.    Is    desirable. 

For  water  bound  roadways  of  some  limestone  or  of  some 
slags,  it  will  be  advisable  wherever  practicable  to  use  for 
one-half  the  void  filler  a  non-cementitous  material,  such  as 
clean  sand,  with  the  other  halt  of  the  finer  particles  of  the 
material    itself. 

Dense,  tough  slag  is  preferable  to  the  more  porous  or  to  the 
vitreous  varieties,   and    It   should    be   free    from   metallic   pieces. 

Such  proportions  of  the  various  sizes  of  material  used  as  will 
result  in  the  greatest  possible  density  of  the  roadway,  when 
properly   compacted  and   bound,   are   desirable. 

Gravel  Roadways. — The  conclusions  expressed  under  the  liead 
of  "Broken  Stone  and  Slag  Roadways"  apply  in  a  general 
way   to   gravel  roadways,   except  as   follows: 

With  rounded  gravel  the  tendency  toward  dislodgment  under 
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traffic  Is  greater  than  with  angular  broken  stone,  and  hence, 
for  equal  resistance  to  this  tendency,  the  size  of  the  pieces  in 
the  courses  of  the  roadway  must  be  somewhat  smaller  with 
grafel    than    in   the    case   of   broken   stone. 

With  gravels  such  as  quartz,  the  cementation  of  which  is 
extremely  low,  a  highly  cementitious  void  filler  is  desirable, 
and  a  moderate  quantity  of  clay  in  sand  used  for  filling  the 
interstices  of  water  bound  gravel  surfacing  may  be  advan- 
tageous where  the  water  and  frost  action  on  the  roadway 
surfacing  is  not  too  severe. 

Where  the  roadway  is  constructed  of  run-of-bank  gravel, 
it  is  desirable  to  obtain  a  gravel  which  will  contain  enough 
stone  of  the  larger  size  to  insure  stability  and  wearing  qualities 
under  traffic,  and  which  contains  sufficient  finer  material  to 
insure   a  proper  bond. 

The  committee  is  of  the  opinion  that  uncarpeted  roadway.s 
should   be   used   only   for  light   traffic. 

Cement  Concrete  Pavements. — The  subgrade  for  a  cement 
concrete  pavement  should  always  be  as  carefully  prepared, 
rolled  and  compacted  as  for  any  other  roadway  and  should 
be  made  to  conform  to   the   proper   lines  and   grades. 

The  value  of  a  sand  layer  under  cement  concrete  pavements, 
to  allow  for  expansion  and  contraction,  appears  as  yet  to  be 
undetermined,  and  further  experimental  data  bearing  on  this 
point  are  desired. 

Expansion  Joints,  when  provided  in  a  roadway  slab  or  pave- 
ment, should  be  designed  and  installed  so  as  to  interrupt  to 
the  minimum  degree  practicable  the  uniformity  of  the  surface; 
should  be  placed  at  intervals  of  approximately  30  ft.;  and  may 
be  built  with  advantage  at  an  angle  of  from  70  to  80  degrees 
with   the  axis   of  the   road. 

Too  much  emphasis  can  not  be  laid  on  the  importance  of 
frequent  testing  of  the  materials.  This  testing  should  include, 
not  only  the  cement,  but  also  the  fine  and  coarse  aggregates. 
The  most  desirable  fine  aggregate  is  that  which  is  properly 
graded  from  the  maximum  sized  particles  downward,  so  as  to 
have  the  greatest  density. 

The  importance  of  thoroughly  mixing  the  concrete  is  of  such 
great  moment  that  it  can  hardly  be  over-emphasized.  The 
denser  the  concrete,  other  things  being  equal,  the  greater  will 
be  its  strength  and  value.  Every  effort  should  be  made  to 
obtain  by  proper  proportion  and  workmanship  the  greatest 
density  practicable,  under  the  existing  conditions  of  any  case, 
and  the  proportions  of  the  various  ingredients  should  be 
rationally  determined  and  not  be  arbitrarily  dictated  or  as- 
sumed. 

Uniformity  of  character  and  composition  being  a  most  de- 
sirable quality  of  the  completed  pavement,  every  effort  must 
be  made  to  meet  and  offset  the  various  tendencies  toward  non- 
uniformity  particularly  prevalent  in  concrete  work,  such  as 
variations  in  proportions  of  sizes  and  materials,  segregation 
of  the  mix  during  its  preparation,  and  variation  in  compaction, 
setting  and  drying  of  the  mass. 

In  all  cases  the  surface  of  the  finished  pavement  should  be 
kept  wet  and,  if  possible,  protected  from  the  sun  for  several 
days. 

Brick  and  Slag  Block  Pavements. — Toughness,  resistance  to 
wear  from  shock  or  abrasion,  and  non-absorption  are  essential 
qualities.  The  first  two  can  be  determined  by  the  standard 
rattler  test,  and  the  last  by  the  customary  absorption  test 
through  immersion  in  water.  Uniformity  in  the  rate  of  wear 
is  equally  important,  and  may  properly  be  a  controlling  con- 
sideration, even  at  the  expense  of  a  moderate  sacrifice  in 
the   rate   of   wear. 

Although  the  use  of  sand  Joints  may  occasionally  appear  to 
be  Justified,  In  the  Interest  of  economy.  It  is  unwise  to  use 
them  when  some  additional  first  cost  will  result  in  appreciably 
prolonging  the  life  of  the  pavement.  Cement  Joints,  when 
properly  made,  will  maintain  the  integrity  of  the  surface,  but 
uniformity  In  the  cement  grout  and  special  skill  and  care  in 
its   application    are    essential   to   success. 

Such  form  of  the  individual  brick  or  block  Is  desirable  as 
will  automatically  provide  sufficient,  but  not  too  wide,  Joints, 
and  as  will  Insure  uniformity  In  their  width,  even  when  they 
are  laid  rapidly  and  with  ordinary  care. 

The  thickness  of  the  sand  cushion  often  used  is  excessive. 
The  function  of  this  cushion  Is  to  give  some  resiliency  to  the 
wearing  course,  and  to  allow  for  Irregularities  In  the  surface 
of  the  concrete  foundation  and  for  unavoidable  variations  In 
the  depth  of  the  brick  or  block.  As  the  variation  In  depth 
(of  the  brick  or  block)  decreases,  the  thickness  of  the  sand 
cushion  can  be  corerspondlngly  decreased.  If  the  variation  In 
the  depth  does  not  exceed  %  Inch  and  If  the  surface  of  the 
concrete  foundation  Is  sufficiently  even,  a  cushion  course  1 
In'.,  or  even   %   in..  In  depth  will  be  enough. 

The  committee  recommends  further  investigation  of  the 
possible  use  of  a  bituminous  cushion  and  a  cement  mortar 
bed  In  place  of  the  sand  cushion  for  brick  and  slag  block 
pavements. 


Stone  Block  Pavements. — The  recent  and  present  tendencies 
toward  smaller  and  better  dressed  blocks  should  be  encour- 
aged, to  the  end  that  closer  Joints  between  the  blocks  may  be 
had  and  that  greater  uniformity  in  the  thickness  of  the  cushion 
under  the  blocks  may  be  secured.  Under  average  conditions, 
for  a  given  class  of  pavement,  stone  blocks  used  In  various 
parts  of  America  should.  In  the  interests  of  low  first  cost  and 
economical  manufacture,  comply  with  the  same  requirements 
relative  to  dimensions  and  dressing  of   the  several   faces. 

The  thickness  of  the  sand  cushion  often  used  in  excessive. 
The  function  of  this  cushion  is  to  give  some  resiliency  to  the 
wearing  course,  and  to  allow  for  irregularities  in  the  surface 
of  the  concrete  foundation  and  for  unavoidable  variations  in 
the  depth  of  the  block.  As  the  variation  in  depth  (of  the 
block)  decreases,  the  thickness  of  the  sand  cushion  can  be 
correspondingly  decreased.  If  the  variation  in  the  depth  does 
not  exceed  Vi  In.,  and  if  the  surface  of  the  concrete  founda- 
tion is  sufficiently  even,  a  cushion  course  1  in.  In  depth  will 
be  enough.  The  committee  recommends  further  investigation 
of  the  possible  use  of  a  bituminous  cushion  in  place  of  the 
sand   cushion   for  stone  block   pavement. 

Stone  block  pavements  should  generally  be  laid  on  a  cement 
-oncrete  foundation,  but  in  case  of  temporary  paving,  any 
type   of  well   drained,   stable   foundation   may   be   used. 

Stone  blocks  should  be  composed  of  medium  or  fine  grained 
granite  or  sandstone  having  a  percentage  bf  wear  of  not  more 
than  4.5,  and  a  toughness  of  not  less  than  8.  Sandstone  and 
granite  for  stone  blocks  should  have  crushing  strengths  of  not 
less  than   16,000  and  20,000  pounds  per  sq.  in.,  respectively. 

As  it  is  desirable  to  secure  a  suitable  waterproof  wearing 
course  for  pavements,  sand  should  never  be  used  alone  as  the 
Joint  filler.  A  bituminous  filler  may  be  preferred  to  a  cement 
grout  filler  on  account  of  the  lower  cost  of  street  opening  re- 
pairs, the  better  foothold  provided  for  horses,  and  the  securing 
of  a  more  resilient  and,  hence,  less  noisy  pavement. 

The  utilization  of  recut  stone  blocks  has  been  demonstrated 
to  be  capable  of  producing  economical  and  satisfactory  results, 
and   should   be   encouraged. 

Wood  Block  Pavements. — There  is  no  general  necessity  for 
confining  the  material  for  wood  paving  blocks  to  long  leaf 
Georgia  pine    (pinus  palustrus). 

Such  form  and  shape  of  the  Individual  block,  or  such  method 
of  laying  as  will  insure  the  placing  of  the  blocks  with  the  fiber 
normal  to  the  surface  of  the  pavement  and  provide  uniform 
Joints,  even  when  the  blocks  are  rapidly  and  not  over  carefully 
placed,    are    desirable. 

Experience  has  demonstrated  that  an  excessive  quantity  of 
preservative  involves  additional  cost  without  compensating 
advantages,  and,  it  too  little  is  used,  it  may  fail  of  its  purpose. 
Under  normal  conditions,  it  would  appear  that  not  less  than 
15   nor  more  than  20  lbs.  per  cu.  ft.  should  be  used. 

No  necessity  exists,  in  the  case  of  a  wood  block  pavement, 
tor  a  resilient  cushion  under  the  blocks,  and  the  reduction 
of  any  provision  for  a  cushion  or  bed,  In  or  on  which  the 
blocks  may  be  laid,  to  such  a  layer  as  may  be  necessary  safely 
for  the  purpose  of  correcting  the  unevennesses  of  the  founda- 
tion and  of  permitting  the  immediate  compensation  for  irregu- 
larities in  the  depths  of  the  blocks  themselves,  is  desirable.  It 
is  also  desirable  that  such  an  intermediate  layer  between  the 
foundation  and  the  blocks  shall  be  of  such  character  as  will 
Insure  its  permanence  in  the  position  it  occupies  when  the 
pavement   Is    opened    to   traffic. 

In  filling  Joints,  three  different  materials  have  been  used, 
and  all  have  their  advocates.  Although  it  is  possible  that  all 
are  good  under  different  circumstances,  neither  experience  nor 
experiment  has  made   it  certain   which   one   is  the   best. 

Your  committee  wishes  to  take  this  opportunity  to  express 
Its  appreciation  of  the  interest  shown  in  its  previous  report, 
and  of  assistance  given  the  committee  by  those  who  contrib- 
uted discussion  on  it.  It  regrets  that,  as  stated,  pressure  of 
other  matters  has  prevented  proper  consideration  of  the  criti- 
cisms or  discussion  offered,  up  to  this  time,  but,  during  the 
coming  year,  it  hopes  to  be  able  to  digest  properly  the  sug- 
gestions made,  and  thereupon  to  embody  revised  and  further 
conclusions  in   its  next  report. 

The  committee  wishes  to  express  again  its  deep  appreciation 
of  the  assistance  given  it  by  the  Board  of  Direction,  and  by 
the    Secretary,    Mr.   Charles   Warren    Hunt,    as    well   as    by    the 

members  of  the  society  and  others. 

Very  respectfully, 

/•W.  W.   CROSBY,   Chairman; 
H.    K.    BISHOP, 
A.   W.   DEAN, 
N.    P.    Lewis, 
C.  J.  Tilden, 
G.  W.  Tillson, 
A.  H.   BLANCHARD,  Secretary. 
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Discussion  on  the  Report 

Discussion  on  the  report  was  taken  up  by  topics  in  the 
order  in  which  they  were  treated  in  the  report.  Two  writ- 
ten discussions  had  been  sent  in,  one  by  C.  R.  Mandigo, 
.Assistant  City  Engineer  of  Kansas  City,  Mo.,  and  the  other 
by  P.  E.  Green,  Consulting  Engineer,  Chicago,  111.,  and  the 
portions  of  these  dealing  with  each  of  the  topics  were  read 
during  the  discussion  of  those  topics  by  Professor  A.  H. 
Blanchard  of  Columbia  University,  Secretary  of  the  com- 
mittee and  of  the  meeting. 

Broken  Stone  and  Slag  Roadways  and  Gravel  Roadways. — 
These  pavements,  though  taken  up  in  the  report  under  two 
headings,  were  considered  together.  Among  the  points  made 
in  P.  E.  Green's  discussion  was  that  oil  is  not  an  unmixed 
blessing  as  it  keeps  water  out  of  the  road  and  it  is  believed 
that  some  water  is  beneficial,  especially  in  a  stone  road.  Mr. 
Mattimore  said  that  the  meaning  of  "clean  stone  screenings" 
in  the  report  should  be  explained  more  fully  as  it  might  be 
taken  to  mean  screenings  free  from  dust — the  real  binder. 
He  also  objected  to  the  specification  for  the  cementation 
test  for  stone,  and  doubted  the  value  of  the  test  for  crushing 
strength. 

It  should  be  noted  that  the  specifications  for  tests  re- 
ferred to  here  and  to  which  reference  is  made  elsewhere 
were  printed  in  the  appendices  of  the  report,  which,  as  pre- 
viously noted,  space  does  not  permit  reproducing  here. 

The  question  of  using  sand  as  a  binder  for  broken  stone 
roads  was  brought  up  by  James  H.  MacDonald,  former 
State  Highway  Commissioner  of  Connecticut,  who  argued 
that  sand  should  not  be  used  in  water  bound  macadam. 
Major  Crosby  pointed  out  that  the  committee  recommended 
it  only  with  limestone  and  some  slags  and  did  not  say 
whether  or  not  sand  should  be  used  with  materials  other 
than  limestone. 

R.  A.  Meeker,  State  Highway  Engineer  of  New  Jersey,  said 
that  he  favored  the  use  of  courses  of  different  sized  stone 
instead  of  the  use  of  one  course  of  graded  aggregate  in  a 
gravel  road  if  the  gravel  were  over  2  ins.  in  size.  Mr. 
MacDonald,  on  the  other  hand,  favored  laying  the  mate- 
rial in  courses  in  either  water  bound  macadam  or  gravel 
road  construction  and  using  as  little  foreign  binder  as  pos- 
sible. A.  N.  Johnson,  of  the  Bureau  of  Municipal  Research 
of  New  York  City,  suggested  laying  the  material  as  it  came 
from  the  quarry  and  then  harrowing  it  in  place.  He  said 
this  caused  the  finer  material  to  go  to  the  bottom,  and  that 
it  was  cheaper  than  grading  the  stone  and  shipping  in  two 
sizes.  Mr.  McGovern  said  that  two  different  grades  of  stone 
from  the  quarry  were  seldom  alike  as  to  the  size  of  the 
material  as  the  smaller  sizes  would  be  carried  over  in  the 
screen  and  would  be  found  mixed  with  the  larger  sizes, 
especially  when   the  crusher  was  crowded. 

Cement  Concrete  Pavements.— K.  H.  Talbot,  Assistant 
Inspecting  Engineer  of  the  Universal  Portland  Cement  Co., 
objected  ta  the  use  of  the  word  "crust"  and  suggested  that 
the  word  "pavement"  be  used  for  all  surfaces.  He  said  that 
he  agreed  with  the  committee's  recommendations  relative  to 
expansion  joints  except  that  he  did  not  believe  that  the 
joints,  should  be  put  in  at  an  angle  as  it  was  difficult  to 
strike  oflf  in  such  cases  and  there  was  also  the  possibility  of 
cracks  at  a  sharp  angle.  Mr.  Talbot  also  expressed  the 
belief  that  the  consistency  of  the  concrete  is  of  great  impor- 
tance and  that  it  should  be  considered  in  the  report.  The 
last  paragraph  under  the  heading  "Cement  Concrete  Pave- 
ments," Mr.  Talbot  believed,  should  be  amended  by  striking 
out  the  words  "if  possible,"  as  he  held  that  all  concrete 
roadways  should  be  protected  from  drying  out.  Mr.  Meeker 
suggested  that  it  be  specified  that  the  surface  "must"  be 
kept  wet  instead  of  "should  be  kept  wet,"  and  that  the 
words  "if  possible"  be  stricken  out.  He  also  stated  that  in 
his  opinion  the  first  paragraph  under  "Cement  Concrete 
Pavements"  should  be  amended  to  specify  that  the  subgrade 


for  the  cement  concrete  pavement  should  be  more  carefully 
prepared,  rolled  and  compacted  than  for  any  other  roadway. 

Mr.  Kinney  expressed  the  belief  that  thorough  mixing  is 
one  of  the  most  important  factors  in  the  construction  of 
concrete  roads  and  that  the  consistency  of  the.  concrete  is 
also  of.  the  greatest  importance. 

Mr.  Mattimore  said  that  there  was  such  a  variety  of  opinion 
as  to  the  distance  between  expansion  joints  that  he  did  not 
believe  the  committee  should  specify  a  distance. 

In  reply  to  a  question  by  J.  C.  Bentley,  Percy  H.  Wilson, 
Secretary  of  the  Association  of  American  Portland  Cement 
Manufacturers,  said  that  dikes  to  retain  water  on  the  top 
of  a  concrete  slab  had  been  used  for  curing  concrete  roads 
and  that  the  method  was  advantageous.  [This  method  ot 
curing  concrete  roads  was  described  and  illustrated  in  "Cali- 
fornia State  Highways,"  by  Austin  B.  Fletcher,  Highway 
Engineer  of  the  California  Highway  Commission,  printed  in 
"Good  Roads"  for  September  4,  191S. — Ed.]  Mr.  Wilson,  in 
referring  to  the  last  paragraph  under  "Cement  Concrete 
Pavements,"  stated  that  the  "several  days"  specified  should 
be  at  least  14  days. 

The  written  discussions  by  Messrs.  Green  and  Mandigo 
favored  pavements  without  expansion  joints',  and  in  Mr. 
Mandigo's  discussion  attention  was  called  to  the  necessity 
of  careful  preparation  of  the  subgrade,  the  belief  being  ex- 
pressed that  the  subgrade  for  the  concrete  pavement  should 
be  prepared  more  carefully  than  for  any  other  pavement. 

Mr.  Talbot  said  that  he  was  convinced  that  the  lack  ot 
joints  results  in  cracks  and  that  joints  should  be  put  in.  Mr. 
Kinney  said  that  he  believed  that  reinforcement  should  be 
used  if  joints  were  not  put  in.  He  also  pointed  out  that 
if  the  angle  were  very  acute  a  triangular  piece  of  concrete 
at  the  side  was  likely  to  break  off,  and  he,  therefore,  be- 
lieved tliat  the  angle  should  be  very  nearly  a  right  angle. 

E.  H.  Thomes,  Assistant  Engineer,  Bureau  of  Highways, 
Borough  of  Queens,  New  York,  N.  Y.,  and  Mr.  Wilson  die 
not  believe  that  metal  protection  plates  were  necessary  at 
expansion  joints.  Mr.  Kinney  stated  that  there  was  still 
room  for  considerable  argument  as  to  the  use  of  metal  plates, 
and  that  he  did  not  believe  that  engineers  at  present  were  in 
a  position  to  say  that  such  plates  were  not  necessary. 

Brick  and  Slag  Block  Pavements. — The  subject  of  brick 
and  slag  block  pavements  was  the  first  topic  taken  up  at 
the  afternoon  meeting.  Prcvost  Hubbard,  Chemical  Engi- 
neer, U.  S.  Office  of  Public  Roads  and  Rural  Engineering, 
who  was  the  first  speaker,  discussed  the  tests  at  some 
length  and  urged  that  bituminous   fillers  be  recognized. 

Wm.  H.  Cohnell,  Chief  of  the  Philadelphia  Bureau  ot 
Highways,  spoke  of  the  difficulty  of  getting  bituminous 
fillers  into  the  joints  without  smearing  the  pavement,  and 
he  expressed  the  belief  that  if  this  smearing  could  be  avoided 
the  bituminous  filler  would  be  very  satisfactory. 

Wm.  C.  Perkins,  Chief  Engineer,  Inspection  Department, 
Dunn  Wire-Cut-Lug  Brick  Co.,  suggested  that  the  commit- 
tee strongly  recommend  a  paving  brick  of  standard  size 
and  recommended  that  the  surface  dimensions  be  S'/z  by  Syi 
ins.  He  said  that  the  present  standard  depth  was  4  ins. 
but  that  there  was  a  question  of  reducing  this  to  3J/2  or 
even  3  ins.  He  said  that  he  was  very  glad  the  committee 
had  seemed  to  favOr  cement  filler,  for  while  he  did  not 
claim  that  to  be  perfect  it  was  the  best  that  could  be  used 
at  present..  He  said  that  the  sand  for  the  grout  filler  should 
be  graded,,  that  the  water  should  be  regulated  carefully,  and 
that  the  cement  and  sand  should  be  mixed  before  the  water 
was  added.  Mr.  Perkins  said  that  he  could  never  see  the 
reason  for  the  sand  cushion.  He  said  he  was  glad  that  the 
committee  had  advised  the  reduction  of  the  depth  of  the 
sand  cushion  to  1  in.  and  hoped  that  it  would  report  to  elim- 
inate the  sand  cushion  altogether  and  substitute  a  cement- 
sand  bed  containing  one  part  of  cement  to  three,  four  or 
five  parts  of  sand,  laid  dry,  the  bricks  to  be  watered  befpr? 
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grouting.  He  pointed  out  that  with  the  elimination  of  the 
sand  cushion  the  thickness  of  the  brick  could  be  reduced, 
with  a  consequent  considerable  saving  in  freight  charges. 

In  discussing  testing,  Mr.  Perkins  stated  that  he  did  not 
advise  the  testing  of  individual  bricks  as  there  was  generally 
no  wide  variation  in  results.  '    '     ?'  ' 

J.  W.  Howard,  Consulting  Engineer,'-iifeW'  York,  N.  Y., 
discussed  tests  at  some  length.  He  argued  tTiat  the  hard- 
ness test  should  be  made  on  the  material  itself  and  not 
upon  the  finished  brick,  and  that  individual  bricks  should 
be  tested.  In  reference  to  changing  the  depth  of  brick,  he 
said  that  he  did  not  believe  it  would  be  wise  because  ot 
the  necessity  for  maintaining  pavements  laid  with  4-in.  bricks. 
In  reply  to  a  question  by  Mr.  Connell,  Mr.  Perkins  said 
he  believed  the  rattler  test  the  best  test  now  in  use. 

In  the  written  discussions  by  Messrs.  Green  and  Mandigo, 
the  value  of  the  absorption  test  was  questioned  and  the  be- 
lief was  expressed  that  too  deep  a  sand  cushion  is  specified. 
J.  E.  Myers,  Chemist,  New  York  State  Commission  of 
Highways,  suggested  that  in  the  specifications  for  testing 
brick  provisions  should  be  made  for  drying  them  before 
making  the  rattler  test.  He  also  stated  that  the  absorption 
test  usually  checks  the  rattler  results. 

Major  Crosby  said  that  the  committee  in  preparing  the 
tests  had  included  all  those  which  it  felt  might  be  of  value. 
The  committee  was  aware  of  the  opinion  that  the  absorption 
test  is  superficial,  but  felt  that  this  was  perhaps  not  sufficient- 
ly proven  to  warrant  the  elimination  of  the  test.     • 

H.  B.  Drowne,  Instructor  in  Highway  Engineering,  Colum- 
bia University,  asked  if  the  acceptance  or  rejection  of  bricks 
in  accordance  with  individual  tests  would  or  would  not  tend 
to  increase  the  price  of  paving  brick.  Major  Crosby  cited 
experience  in  Maryland  work  to  show  that  with  tests  on  in- 
dividual bricks  the  price  need  not  be  considerably  greater 
as  it  would  be  possible  to  use  different  grades  of  brick  under 
different  kinds  of  traffic,  the  prime  requisite  being  to  secure 
uniform  brick  in  any  one  piece  of  work. 

Mr.  Connell  agreed  with  Major  Crosby  that  different 
qualities  of  brick  might  be  used  for  different  pavements.  He 
also  referred  to  plant  inspection,  stating  that  plant  inspec- 
tion was  made  on  practically  all  material  except  brick.  In 
reply  to  this  Mr.  Perkins  stated  that  the  manufacturers  wel- 
come plant  inspection. 

Stone  Block  Pavements. — The  principal  points  discussed 
in  connection  with  stone  block  pavement  were  the  filler  to 
be  used  and  the  tests  to  be  specified.  In  the  written  discus- 
sion by  Mr.  Green,  it  was  stated  that  cement  grouted  stone 
block  pavements  were  less  noisy  than  those  with  bituminous 
fillers  because  the  edges  of  the  brick  did  not  become  rounded 
and  that  a  grouted  stone  block  pavement  became  less  noisy 
with  age,  while  the  opposite  was  true  of  one  with  bituminous 
filler. 

Mr.  Mattimore  expressed  the  belief  that  the  test  for  crush- 
mg  strength  is  not  necessary  and  advised  the  use  of  the 
hardness  test  in  the  Dore  machine. 

Mr.  Howard  called  attention  to  the  committee's  recom- 
mendation that  "stone  blocks  should  be  composed  of  me- 
dium or  fine  grained  granite  or  sandstone  having  a  percent- 
age of  wear  of  not  more  than  4.5,  and  a  toughness  of  not 
less  than  8,"  and  suggested  the  substitution  of  the  term 
"uniform  grained  granite,  free  from  laminations"  instead  of 
"medium  or  fine  grained  granite."  He  also  favored  recutting 
old  granite  blocks  and  using  them  again. 

H.  W.  Durham,  formerly  Chief  Engineer  of  Highways  of 
the  Borough  of  Manhattan,  New  York,  N.  Y.,  stated  that 
he  agreed  with  Mr.  Howard  in  regard  to  the  specification  of 
the  kind  of  granite.  He  also  expressed  the  belief  that  the 
hardness  test  was  not  of  great  importance  as  he  had  found 
all  of  the  granites  commonly  used  in  Manhattan  street  work 
to  test  very  high.  In  regard  to  the  filler  to  be  used,  he  stated 
that  he   believed   that   the   question  of  using   bituminous   or 


cement  grout  could  well  be  left  open  for  the  present.  He 
said  that  he  believed  careful  dressing  of  the  blocks  to  be 
most  important  and  that  he  favored  the  use  of  recut  blocks. 

R.  A.  MacGregor,  Assistant  Engineer,  Bureau  of  High- 
ways, Borough  of  Manhattan,  New  York,  N.  Y.,  said  that  in 
Manhattan  a  mixture  of  sand  and  bitumen  had  been  used  for 
filler  and  that  the  difficulty  had  been  to  get  a  uniform  mix- 
ture into  the  joint. 

E,  H.  Thomes  said  that  he  believed  it  was  an  advantage 
to  mix  the  sand  and  asphalt  for  joint  fillers  at  the  plant. 

Wood  Block  Pavements. — In  the  written  discussion  by 
Mr.  Green,  it  was  urged  that  a  light  oil  is  a  better  preserva- 
tive than  a  heavy  oil  but  that  it  has  some  disadvantages, 
notably  its  tendency  to  evaporate.  He  also  stated  that  there 
was  no  heed  of  a  cushion  for  the  blocks.  In  the  written 
discussion  by  Mr.  Mandigo,  the  necessity  for  thorough  and 
uniform   treatment  of  the   block  was   emphasized. 

J.  W.  Howard  said  that  if  the  cushion  course  were  used 
it  should  be  of  coarse  sand,  but  that  he  personally  favored 
the  cement  and  sand  cushion.  M.  B.  Greenough,  Instructor 
in  Civil  Engineering  in  the  Case  School  of  Applied  Science, 
expressed  the  belief  that  a  cement  and  sand  cushion  should 
be  used.  He  also  described  at  some  length  the  experimental 
work  being  done  at  the  Case  School.  Mr.  Howard  dis- 
cussed the  matter  of  preservatives  at  some  length. 


Wisconsin  Highway  Commission  to  Hold 
Road  School 

The  Wisconsin  Highway  Commission  will  hold  its  fifth 
annual  road  school  in  the  Assembly  Chamber  of  the  Capitol 
at  Madison,  Wis.,  from  Janilary  31  to  February  S.  The 
annual  meeting  of  the  Wisconsin  County  Highway  Commis- 
sioners' Association  will  be  held  in  connection  with  the 
school. 

Aside  from  the  usual  registration  and  organization,  which 
will  occupy  most  of  the  first  day  of  the  session,  there  will 
be  an  address  by  State  Engineer  J.  G.  D.  Mack  on  "The 
Function  and  Possible  Benefits  of  Road  Schools,"  and  A.  R. 
Hirst,  Chief  Engineer  of  the  Wisconsin  Highway  Commis- 
sion, will  review  the  work  done  during  1915.  There  will  be 
a  smoker  in  the  evening. 

The  program  for  the  remainder  of  the  week  is  as  fol- 
lows: 

February  1 — "Financing  Road  Improvements,"  John  A. 
Hazelwood,  Chairman,  Wisconsin  Highway  Commission; 
"The  Geology  of  Wisconsin,  and  of  Its  Road  Materials,"  W. 
O.  Hotchkiss,  State  Geologist;  "The  County  Clerk  and  the 
Highway  Movement,"  S.  H.  Woods,  President,  Wisconsin 
Association  of  County  Clerks;  "The  New  State  Aid  Law; 
Powers  and  Duties  of  Various  Officials,"  A.  R.  Hirst,  Chief 
Engineer,  Wisconsin  Highway  Commission;  "The  County 
Trunk  Line  System  of  State  Road  Construction,"  J.  T. 
Donaghey,  Chief  Inspector,  Wisconsin  Highway  Commis- 
sion; Debate:  "Resolved,  That  Under  Wisconsin  Laws  and 
Conditions,  the  Contract  System  Is  the  Best  System  for 
Performing  State  Road  Construction."  Affirmative:  Messrs. 
Kuelling,  Morisset,  Moore,  Pearcey  and  Parker.  Negative: 
Messrs.  Gillespie,  Dillon,  Ubbelohde,  Cauley  and  Jeffries. 

February  2 — "Proper  Locations  and  Necessary  Reloca- 
tions," discussion  led  by  J.  T.  Donaghey,  Chief  Inspector, 
Wisconsin  Highway  Commission;  "Concrete  Culverts  and 
Bridges,"  discussion  led  by  W.  M.  Conway,  Division  En- 
gineer, Wisconsin  Highway  Commission;  "Earth  Roads," 
discussion  led  by  F.  M<  Sergeant,  Division  Engineer,  Wis- 
consin Highway  Commission;  "Sand-Clay,  Clay-Sand,  and 
Shale  Roads,"  discussion  led  by  S.  P.  Hall,  Division  En- 
gineer, Wisconsin  Highway  Commission;  "Water  Bound 
Stone  and  Gravel  Macadam  Roads,"  discussion  led  by  F.  M. 
Balsley,    Division    Engineer,    Wisconsin    Highway    Commis- 
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sion;  "Concrete  Roads,"  discussion  led  by  H.  J.  Kuelling, 
County  Highway  Commissioner  of  Milwaukee  County;  "The 
Panama  Canal,"  F.  E.  Turneaure,  Dean  of  the  College  of 
Engineering  of  the  University  of  Wisconsin;  "Typical  Wis- 
consin Bridges,"  M.  W.  Torkelson,  Bridge  Engineer,  Wis- 
consin Highway  Commission;  "Typical  Wisconsin  Roads," 
J.  T.  Donaghey,  Chief  Inspector,  Wisconsin  Highway  Com- 
mission. 

February  3 — "The  Maintenance  of  Bridges — Paints,"  dis- 
cussion led  by  W.  C.  Buetow,  Division  Engineer,  Wiscon- 
sin Highway  Commission;  "The  Maintenance  of  Earth 
Roads;  Dragging;  Patrol  Systems,  etc.,"  discussion  led  by 
John  H.  Mullen,  .\ssistant  State  Highway  Engineer  of  Min- 
nesota; "The  Maintenance  of  Gravel  and  Stone  Macadam 
Roads — Resurfacing,  Surface  Treatments,  Patrol  System," 
discussion  led  by  A.  R.  Hirst,  Chief  Engineer,  Wisconsin 
Highway  Commission;  "The  Maintenance  of  Concrete 
Roads,"  discussion  led  by  Frank  Whitlow,  Superintendent 
of  Construction,   Milwaukee   County. 

February  4 — County  Highway  Commissioners'  Day — 
Topks  for  Discussion;  Equipment,  Organization  and  Policy, 
Construction  Problems;  Business  Meeting  of  the  Wiscon- 
sin  Highway  Commissioners'  Association. 

February  S — "The  Essential  Features  of  a  Road  Contract," 
W.  C.  Owen,  Attorney-General;  "Construction  Accounts  and 
Reports,"  discussion  led  by  J.  E.  Gillespie,  Division  Engineer, 
Wisconsin  Highway  Commission;  "Requirements  for  1916,"  A. 
R.  Hirst,  Chief  Engineer,  Wisconsin  Highway  Commission: 
"Merit  System  and  Highway  Work,"  John  A.  Hazelwood, 
Chairman,  Wisconsin   Highway   Commission. 
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PERSONAL     NOTES 


L.  E.  Hunt,  Principal  -Assistant  City  Engineer  of  San 
Francisco,  Cal.,  died  recently  at  his  home  in  that  city. 

A.  M.  Nelson,  M.  Am.  Soc.  C.  E.,  has  been  elected  State 
Highway  Engineer  by  the  Tennessee  State  Highway  Com- 
mission. 

William  B.  Ruggles,  a  prominent  engineer  and  head  of  the 
Ruggles-Coles  Engineering  Co.,  New  York,  N.  Y.,  died  Janu- 
ary 23  of  pneumonia,  at  his  home  in  Bergen  Point,  N.  J. 

D.  L.  Teal  has  been  appointed  Highway  Engineer  ol 
Jeflferson  County,  la.,  to  succeed  A.  F.  Fischer,  whose  ap- 
pointment to  another  position  is  noted  elsewhere  in  this 
column. 

A.  F.  Fischer,  who  was  Highway  Engineer  of  JefTerson 
County,  la.,  has  been  appointed  Highway  Engineer  of  John- 
son County,  la.  He  will  have  charge  of  all  road  and  bridge 
construction. 


MEETINGS 


M  its  annual  meeting  held  at  New  Orleans,  La.,  January  8, 
the  Louisiana  Engineering  Society  elected  the  following 
officers  for  the  ensuing  year:  President,  Samuel  Young, 
Vice  President,  A.  T.  Dusenberry;  Secretary,  W.  T.  Hogg; 
Treasurer,  K.   H.  Coleman;  Director,  Rufus  S.  Manley. 


The  annual  meeting  of  the  road  supervisors  of  Washing- 
ton County.  Pa.,  was  held  at  Charleroi,  Pa.,  January  27. 
The  program  included  addresses  by  State  Highway  Com- 
missioner Cunningham,  W.  A.  Wynn,  Maintenance  Engineer, 
Bureau  of  Township  Highways,  and  A.  B.  Gray,  District 
Engineer,  State  Highway   Department. 


January  31 — Wisconsin  Highway  Commissioners'  Associa- 
tion— Annual  meeting,  Madison,  Wis.  Secretary,  G.  H. 
Mainwuing,  Gotham,  Wis. 

February  3-5 — Indiana  Engineering  Society — Annual 
meeting,  Indianapolis,  Ind.  Secretary,  Charles  Brossman, 
1616  Merchants'  Bank  Building,  Indianapolis,  Ind. 

February  7 — Oregon  Society  of  Engineers — Annual  meet- 
ing, Portland,  Ore.     Secretary,  H.  M.   Morse,  Portland. 

February  8-11 — Second  Conference  on  Road  Construction 
for  County  Road  Superintendents  and  Engineers — Toronto, 
Ont.  W.  A.  McLean,  Provincial  Engineer  of  Highways, 
Toronto,  Ont 

February  9-11 — Ohio  Engineering  Society — Annual  con- 
vention, Columbus,  O.     Secretary,  John  Laylin,  Norwalk,  O. 

February  10-12 — Minnesota  Surveyors'  and  Engineers'  So- 
ciety— Annual  meeting,  St.  Paul,  Minn.  Secretary,  George 
H.  Herrold,  St.  Paul. 

February  12-19 — Ninth  Chicago  Cement  Show. — Chicago, 
111.  Secretary,  R.  F.  Hall,  208  South  LaSalle  Street,  Chicago, 
111. 

February  14-17 — American  Concrete  Institute. — Annual 
convention,  Chicago,  111.  Secretary,  John  M.  Goodell,  1418 
Walnut  St.,  Philadelphia,  Pa. 

February  14-17 — Connecticut  Society  of  Civil  Engineers — 

.\nnual  meeting,  New  Haven,  Conn.     Secretary,  J.  Frederick 
Jackson,  Chamber  of  Commerce  Building,  New  Haven,  Conn. 

February  15-18 — National  Conference  on  Concrete  Road 
Building — Second  National  conference,  Chicago,  111.  Secre- 
tary of  Advisory  Committee,  J.  P.  Beck,  208  South  La  Salle 
St.,  Chicago. 

February  16-18 — Iowa  Engineering  Society — Annual  meet- 
ing, Des  Moines,  la.     Secretary,  J.  H.  Dunlap,  Iowa  City,  la. 

February  21-22 — National  Paving  Brick  Manufacturers' 
Association — Meeting,  Hotel  Statler,  Cleveland,  Ohio.  Secre- 
tary, Will  P.  Blair,  Brotherhood  of  Locomotive  Engineers 
BIdg.,  Cleveland,  Ohio. 

February  21-23 — Idaho  Society  of  Engineers — Annual  meet- 
ing, Burley,  Idaho.     Secretary,  Ira  F.  Shaflner,  Boise,  Idaho. 

February  28-March  3 — American  Road  Builders'  Associa- 
tion.— Thirteenth  Annual  Convention;  Sixth  American  Good 
Roads  Congress  under  the  auspices  of  the  A.  R.  B.  A.,  and 
Seventh  National  Exhibition  of  Machinery  and  Materials 
Mechanical  Hall,  Pittsburgh,  Pa.  Secretary,  E.  L.  Powers. 
150  Nassau  St.,  New  York,  N.  Y. 

March  6-10 — Dominion  Good  Roads  Association.— Third 
.Canadian  and  International  Good  Roads  Congress,  Sohmer 
Park,  Montreal,  P.  Q.  Secretary-Treasurer,  Geo.  A.  Mc- 
Namee,  909  New  Birks  Bldg.,  Montreal  P.  Q.,  Canada. 


Ohio  Engineering  Society 

The  annual  nieeliiiK  of  the  Ohio  Engineering  Society  will 
be  held  February  9,  10  and  11,  at  theOhio  State  University. 
Columbus,  O.,  as  noted  above. 

The  program  has  not  been  completed,  but  among  those 
who  have  promised  papers  are  Clinton  Cowen,  State  High- 
way Commissioner;  W.  A.  Stinchcomb,  Maurice  B.  Green- 
ough,  C.  E.  Sherman,  F.  W.  Patterson,  T.  J.  SmuII,  E.  G. 
Bradbury  and   H.   P.  Gumming. 
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THE  COMING  A.  R.  B.  A.  CONVENTION  AT  PITTSBURGH 

While  at  the  present  writing  all  the  arrangements  for  the 
Pittsburgh  convention  of  the  A.  R.  B.  A.  have  not  been 
completed,  the  plans  are  far  enough  along  and  more  than 
sufficient  interest  has  been  evinced  to  show  conclusively 
that  the  meeting  will  be  a  success. 

As  noted  in  previous  issues,  the  technical  sessions  are 
to  be  conducted  along  those  lines  which  have  proven  so 
successful  in  former  years.  As  is  customary  at  the 
A.  R.  B.  A.  meetings,  the  topics  chosen  for  consideration 
are  those  in  which  road  builders  are  most  interested.  They 
all  deal  with  questions  that  are  encountered  in  the  every- 
day work  of  the  road  builder  and  that  are  of  direct  financial 
as  well  as  scientific  interest  to  him.  While,  in  some  in- 
stances, those  who  will  present  papers  will  be  men  who  are 
new  to  A.  R.  B.  A.  conventions  as  speakers,  they  will  all 
be  men  most  eminently  qualified  to  deal  with  the  subjects 
assigned  to  them,  and  the  same  will  be  true  of  the  leaders 
of  the  discussions  which  will  follow  the  papers. 

It  is  proposed  to  devote  one  entire  session  this  year 
to  the  consideration  of  topics  selected  by  vote  of  the  dele- 
gates. This  is  expected  to  bring  forth  particularly  valuable 
uiscussions,  as  was  the  case  when  a  somewhat  similar  plan 
was  adopted  some  years  ago.  It  is  recognized  that  some 
of  the  most  valuable  contributions  to  the  deliberations  of 
meetings  of  this  kind  are  included  in  the  informal  dis- 
cussions, and  it  was  with  this  in  mind  that  the  method  out- 
lined was  decided  upon. 

The  show,  as  in  past  years,  will  be  an  important  adjunct 
to  the  convention.  The  displays  at  the  Good  Roads  Show 
include  practically  everything  in  the  way  of  equipment  and 
materials  used  in  building  and  maintaining  country  roads 
and  city  streets.  Excellent  facilities  have  been  provided 
for  the  display  of  the  exhibits,  and  the  number  and  char- 
acter of  the  applications  for  space  have  been  such  as  to 
insure  the  success  of  the  show.  The  exhibitors  include 
many  of  the  largest  and  most  widely  known  road  machinery 
and  material  manufacturers  and  dealers  in  the  United  States, 
and  the  exhibits,  therefore,  are  certain  to  be  both  varied 
and  of  the  greatest  practical  value  to  those  whose  work 
includes  the  use  of  road  building  equipment. 

Unusual  credit  is  due  to  those  in  charge  of  the  arrange- 
ments this  year,  for  they  have  worked  under  greater  diffi- 
culties than  ever  before.  As  the  majority  of  our  readers 
know,  the  A.  R.  B.  A.,  during  the  past  two  months,  has 
been  the  subject  of  no  little  harsh  criticism,  which,  we 
believe,  has  been  uncalled  for.  The  association  has  not 
answered  these  attacks  publicly,  doubtless  feeling  secure  in 
leaving  the  facts,  which  have  been  set  forth  from  time  to 
time,  as  an  adequate  answer  to  its  critics.  Those  who,  for 
reasons  of  their  own,  have  seen  fit  to  attempt  to  injure 
the  organization  have  made  every  effort  to  do  so  by  ob- 
structing the  plans  for  the  Pittsburgh  convention,  and  it 
speaks  well  for  the  place  which  the  A.  R.  B.  A.  has  won 
for  itself  that  these  efforts  have  proved  entirely  unsuc- 
cessful. 
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BRICK    PAVEMENT    CONSTRUCTION    METHODS 

Among  some  highway  engineers  the  use  of  a  mortar  or 
sand  and  cement  bedding  course  instead  of  the  usual  sand 
cushion  for  brick  wearing  surfaces  is  rapidly  gaining  favor. 
An  article  dealing  with  this  subject  at  some  length  is  printed 
on  Other  pages  of  this  issue. 

A  considerable  portion  of  the  article  consists  of  state- 
ments by  well  known  highway  engineers  relative  to  these 
new  methods.  In  these  statements  the  engineers  have  set 
forth  their  opinions,  based  either  upon  their  experience 
or  their  observations.  While  the  majority  favor  the  sub- 
stitution of  some  other  method  of  construction  for  that 
involving  the  sand  cushion,  the  different  engineers,  as  might 
be  expected,  are  not  unanimously  in  favor  of  such  a  step. 
As  a  matter  of  fact,  neither  of  the  two  proposed  alternative 
methods  of  construction  has  been  in  use  long  enough  ancl 
under  close  enough  observation  to  permit  of  final  judgment 
at  this  time.  Any  method  of  construction,  before  it  is 
finally  accepted  as  the  best,  must  be  tried  out  through  a 
long  period  during  which  the  most  complete  and  careful 
records  must  be  kept  of  traffic,  climatic  and  other  conditions 
affecting  its  use,  the  methods  and  cost  of  maintaining  the 
pavement  and  repairing  it,  and  all  other  pertinent  data.  With 
such  records  and  a  full  knowledge  of  the  method  employed 
in  the  original  construction,  and  its  cost,  intelligent  com- 
parison can  be  made  with  other  types  and  definite  con- 
clusions drawn. 

Whether  or  not  either  the  monolithic  method  of  con- 
struction or  the  sand  and  cement  bedding  course  is  to  super- 
sede the  sand  cushion  is  a  question  which  merits  the  most 
careful  consideration  of  engineers.  At  present,  very  de- 
cided opinions  are  held  on  both  sides,  while  many  engi- 
neers are  inclined  to  await  further  developments  before 
Iiassing  judgment.  This  course  seems  to  be  the  best  and 
every  encouragement  should  be  given  to  further  experimen- 
tation and  study. 


THE  SHACKLEFORD  FEDERAL  AID  BILL 

Federal  aid  for  the  construction  of  "rural  post  roads"  is 
provided  for  in  a  bill  (H.  R.  7617)  recently  passed  by  the 
House  of  Representatives  of  the  United  States.  A  resume 
of  the  measure  is  printed  on  another  page  of  this  issue,  and 
we   urge   its   consideration   by   our   readers. 

For  some  time  it  has  seemed  likely  that  legislation  of  this 
sort  would  be  enacted  by  the  Sixty-Fourth  Congress.  "Good 
Roads"  has  always  advocated  the  state  aid  principle,  be- 
lieving that  the  public  roads  could  be  improved  satisfactorily 
by  that  method.  It  has  been  recognized,  however,  that 
federal  aid  has  been  favored  in  many  sections  of  the  coun- 
try and  that  this  sentiment  would  sooner  or  later  become 
strong  enough  to  bring  about  the  passage  of  legislation 
committing  the  government  to  road  work.  At  the  same 
time,  it  has  been  the  contention  of  "Good  Roads"  that  such 
action  should  not  be  taken  until  the  country  was  ready 
for  it  and  until  sufficient  time  had  been  taken  for  study 
of  the  question  and  the  preparation  of  a  bill  that  would 
provide  for  an  equitable  distribution  of  the  benefits  and  a 
fair  division  of  the  financial  burden. 

It  is  not  certain  that  the  Shackleford  bill  provides  for 
these.  Under  its  provisions  a  certain  specific  amount  is 
apportioned  to  each  state  and  of  the  balance  one-half  is 
apportioned  on  the  basis  of  population  and  the  other  half 
on  the  basis  of  road  mileage.  In  the  committee  report 
on  the  bill  is  printed  a  table  showing  the  total  amounts 
which  would  be  apportioned  to  each  of  the  several  states. 
These  sums  vary  from  $101,102  for  Nevada  to  $1,594,412  for 
New  York.  One  of  the  chief  arguments  for  federal  aid 
has  been  that  it  was  needed  by  states  of  large  area  having 
few  roads  and  small  populations  and  which  were,  therefore, 
handicapped  in  their  efforts  for  road  improvement  by  the 


immense  amount  of  work  to  be  done  and  the  limited  re- 
sources with  which  to  do  it.  If  this  argument  is  valid, 
•a  state  like  Nevada,  for  instance,  is  more  in  need  of  federal 
aid  and  in  need  of  more  federal  aid  than  is  New  York.  On 
the  other  hand,  it  is  sometimes  argued  that  the  states  which 
have  done  the  most  road  work  are  the  ones  most  deserving 
of  aid,  and  it  is  more  nearly  in  accordance  with  this  method 
of  distribution  that  the  provisions  of  the  Shackleford  bill 
would  operate. 

"Good  Roads"  offers  no  solution  of  the  problem  of  dis- 
tribution of  the  federal  funds.  It  has  no  solution  nor  has 
it  seen  any  satisfactory  solution.  The  problem  is  very 
intricate,  and  its  difficulties  have  been  pointed  out  in  these 
commns  more  than  once.  It  is  believed  that  the  matter 
should  be  most  carefully  considered  by  some  body  of  ex- 
perts who  should  be  provided  with  facilities  and  given  suf- 
ficient time  to  arrive  at  a  conclusion  in  accordance  with 
the  principles  of  engineering,  finance  and  law  involved  in  the 
problem. 

By  the  terms  of  the  Shackleford  bill,  the  Department  of 
Agriculture  is  charged  with  the  duty  of  supervising  federal 
aid  work.  The  present  organization  of  the  department  is 
not  adequate  for  this  task,  and,  while  this  could  be  over- 
come by  the  establishment  of  a  proper  bureau  or  division 
of  the  department,  the  whole  method  of  federal  supervision 
is  one  which  should  be  covered  more  specifically  than  it 
is  in  the  present  bill.  There  is  much  force  in  the  argument 
that  the  federal  .government  should  have-  supervisory  power 
over  any  work  for  which  its  funds  are  expended,  but,  at 
thp  same  time,  it  is  highly  undesirable  to  vest  too  much  au- 
thority in  the  central  government  in  such  work  as  road 
improvement. 

A  most  serious  objection  to  the  bill  is  that  it  provides 
for  a  very  large  expenditure  from  funds  for  which  there  are 
many  uses.  The  country  has  been  led  to  believe  that,  in 
view  of  the  unsettled  condition  of  foreign  relations  and  the 
need  of  money  for  national  defense,  the  usual  drain  of 
federal  funds  to  provide  "pork"  would  be  materially  re- 
duced at  this  session  of  Congress.  With  this  in  mind  it 
is  difficult  to  find  justification  for  the  appropriation  of  any 
considerable  sum  of  money  to  enable  the  government  to 
embark  upon  a  course  of  doubtful  expediency.  Certainly, 
such  work  should  not  be  undertaken  except  under  the  very 
best  law  that  can  be  drawn.  The  Shackleford  bill  does  not 
seem  to  us  to  be  the  best  measure  that  could  be  formulated, 
even  with  the  data  now  at  hand.  In  many  quarters  it  is 
regarded  as  a  shrewd  piece  of  partisan  politics,  and  nothing 
more. 

There  is  at  hand  no  information  to  indicate  what  likelihood 
there  is  that  the  bill  will  pass  the  Senate  and  be  approved 
by  the  President,  but  it  is  hoped  that  the  bill  will  not  become 
law  until  it  has  been  modified  in  certain  respects. 


The  Connty  CommlHslonerii  of  Dade  County,  Fla.,  will  sell 
$275,000  worth  of  road  and  bridge  bonds  which  have  been 
voted  for  work  In  District  No.   2,   on   February  7. 


The  Board  of  IVorks  of  Newark,  N.  J.,  has  abandoned  the 
plan  to  widen  Market  Street  owing  to  the  cost  of  the  work 
which  was  estimated  at  $1,287,000.  Chief  Engineer  M.  R.  Sher- 
rerd  has  been  instructed  to  work  out  another  plan  for  relieving 
trafflo  congestion. 


A    Paved    HlKhway    netween    Detroit    and    Chicago    was    the 

topic  considered  at  a  recent  banquet  tendered  by  the  Battle 
Creek  Sanitarium  to  the  Michigan  Detroit-Chicago  Highway 
Association.  About  300  delegates  attended  the  banquet,  accord- 
ing to  reports,  and  an  organization  was  effected  with  the  fol- 
lowing officers:  President.  A.  B.  Williams,  Battle  Creek:  Secre- 
tary, O.  T.  Towne,  Kalamazoo,  and  Treasurer,  Norman  Flowers, 
Jackson.  The  proposed  highway,  it  Is  stated,  will  pass  through 
YpsilantI,  Ann  Arbor,  Jackson,  Battle  Creek,  Kalamazoo,  Dow- 
aglac  and   Nllcs,   Mich.,  and  Michigan  City,  Ind. 
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POINT    DISTRICT    OF    PITTSBURGH    AND    THE    NORTH    SIDE,    FROM    MT.    WASHINGTON — ONE    END    OF    BUILDING    IN 
WHICH  A.   R.   B.  A.   CONVENTION  WILL  BE  HELD   SHOWN    AT  EXTREME  RIGHT. 


Pittsburgh,  Pennsylvania,  selected  by  the  American  Road 
-  Builders'  Association  as  the  place  of  the  organization's  thir- 
teenth annual  convention,  is  a  city  in  which  visiting  engi- 
neers will  find  much  to  interest  them.  Though  its  street 
work  will  naturally  come  first  in  their  consideration,  there 
are  many  other  public  works  that  will  claim  attention. 

Pittsburgh  proper  has  a  population  of  570,000  and  an  area 
of  41.61  sq.  miles.  The  population  of  Allegheny  County,  in 
which  the  city  is  situated,  is  over  a  million. 

The  city  is  divided  into  three  distinct  sections  by  the  Alle- 
gheny and  Monongahela  Rivers,  which  unite  at  the  "Point" 
to  form  the  Ohio.  These  sections  are  that  portion  of  the  city 
north  of  the  Ohio  and  Allegheny  Rivers,  which  includes  the 
former  city  of  Allegheny  and  is  known  as  the  North  Side; 
peninsular  Pittsburgh,  which  lies  between  the  Allegheny  and 
Monongahela  Rivers  and  includes  what  is  known  as  "Old 
Pittsburgh,"  and  the  territory  south  of  the  Monongahela 
and  Ohio  Rivers,  comprising  several  sections.  Among  the 
latter  mention  may  be  made  of  Birmingham,  generally  called 
the  South  Side;  West  End,  comprising  those  sections  lying 
on  the  lower  ground;  Duquesne  Heights,  Mt.  Washington, 
and  other  sections  on  the  hilltops.  The  development  of  the 
city  and  the  natural  and  artificial  barriers  arising  from  the 
character  of  the  topography  and  the  construction  of  railroads 
has  further  divided  the  city  into  numerous  subdivisions,  each 
having  a  business  section  of  more  or  less  extent.  The  main 
business  section  of  the  citjkis  situated  in  the  so-called  "Point" 
district — that  is,  in  the  trianguar  strip  between  the  Alle- 
gheny and  Monongahela  Rivers,  extending  to  11th  St.  on 
the  Allegheny  and  Ross  St.  on  the  Monongahela  River 
frontage.  In  addition,  it  includes  important  business  and 
warehouse  districts  on  the  South  Side  and  North  Side,  which 
are  directly  connected  with  the  Point  district  by  bridges. 

The  growth  of  the  city  by  the  development  of  more  or 
less  independent  communities  centering  around  various  in- 
dustrial establishments  and  the  character  of  the  topography 
have  united  to  made  the  problem  of  providing  adequate  high- 
ways connecting  the  business  sections  with  the  outlying  dis- 


tricts and  furnishing  a  means  of  intercommunication  among 
the  different  districts  one  of  the  greatest  with  which  the  city 
has  had  to  cope.  The  solution  has  included  not  only  the 
construction  of  new  highways,  but  also  the  reconstruction  of 
existing  thoroughfares  which  have  become  inadequate  for 
the  traffic  because  of  their  prohibitive  grades  or  their  nar- 
rowness. The  city  officials  and  various  civic  organizations 
have  devoted  much  study  to  this  and  other  municipal  prob- 
lems, and  in  1911-12  bonds  to  the  amount  of  $14,000,000  were 
issued  to  improve  the  highway  system,  to  improve  and  en- 
large various  main  sewerage  systems  and  to  extend  and 
improve  the  city's  water  supply. 

Under  the  laws  and  ordinances  governing  the  performance 
of  public  work  in  Pittsburgh  the  cost  of  original  street  im- 
provements, including  grading,  paving,  curbing  and  sewer- 
ing, is  assessed,  to  the  extent  of  the  resulting  benefit,  upon 
abutting  property.  The  deficiency  in  the  funds  so  provided, 
which  averages  10  per  cent.,  is  borne  by  the  city  and  may 
be  paid  either  out  of  annual  appropriations  of  funds  secured 
from  general  taxation  or  by  special  bond  issues.  Damages 
and  benefits  are  assessed  by  the  Board  of  Viewers,  which  is 
appointed  by  the  court,  and  is  governed  by  the  provisions  of 
the  state  laws  relating  thereto,  by  precedent,  and  by  court  de- 
cisions. In  apportioning  the  cost  of  improvements  the  value 
of  the  property,  the  damages  resulting  and  the  benefits  accru- 
ing are  taken  into  consideration,  and  it  follows,  therefore,  that 
the  percentage  of  cost  assessed  against  the  city,  which  repre- 
sents the  difference  between  the  total  cost  and  the  amount 
assessable  against  the  abutting  property  varies  through  a 
wide  range. 

There  are  two  methods  by  which  street  improvements  may 
be  initiated — first,  by  a  petition  of  a  majority  in  interest  and 
number  of  abutting  property  owners;  and,  second,  under  the 
provisions  of  what  is  known  as  the  "Act  of  1895,"  by  an  ordi- 
nance requiring  a  three-fourths  vote  of  the  members  of  the 
Council.  The  latter  method  is  resorted  to  only  when  the 
general  interest  of  the  community  at  large  will  be  served,  as 
in  the  case  of  providing  through  routes  for  traffic,  in  the  case 
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of  necessity  because  of  sanitary  reasons  and  other  causes  ol 
a  like  nature.  The  cost  of  trunk  sewers  and  main  branches 
is  borne  almost  entirely  by  the  city,  being  met  from  funds 
provided  by  bond  issues  or  by  annual  appropriations.  The 
city  bears  the  entire  cost  of  street  repaying,  maintenance 
and  repair.  Elxtensive  work  of  this  kind,  such  as  widening, 
relocating  and  changing  the  grade  of  the  streets  upon  which 
the  original  improvements  have  been  made,  is  generally 
financed  by  special  bond  issues. 

The  construction  and  maintenance  of  all  public  works  is 
in  charge  of  the  Department  of  Public  Works,  the  organ- 
ization of  which  is  shown  in  one  of  the  accompanying  illus- 
trations. The  two  bureaus  in  this  department  having  to  do 
chiefly  with  street  work  are  the  Bureau  of  Engineering  and 
the  Bureau  of  Highways  and  Sewers. .  The  Bureau  of  Engi- 


Robert  Swan,  who  is  the  executive  and  administrative  bead  of 
the  department.  The  Chief  Engineer  is  N.  S.  Sprague,  and 
the  Assistant  Chief  Engineer  is  Wm.  E.  Gelston.  The  heads 
of  the  various  divisions  of  the  bureau  are  as  follows:  Streets, 
T.  M.  Reed;  Bridges,  T.  J.  Wilkerson;  Design,  Chas.  M.  Rep- 
pert;  Sewers,  I.  Chas.  Palmer;  Public  Utilities,  Geo.  W. 
Schusler.  U.  N.  Arthur  is  Principal  Assistant  Engineer  of 
the  Division  of  Surveys,  and  J.  S.  Praegner  is  Chief  Clerk. 
The  inspection  of  all  construction  work  in  the  city,  such  as 
paving,  sewers  and  bridges,  is  in  charge  of  a  force  of  inspec- 
tors under  Chief  Inspector  J.  T.  Aston.  Bridge  maintenance 
is  taken  care  of  by  a  force  of  bridge  carpenters,  painters  and 
laborers  in  charge  of  J.  T.  Gray,   General  Foremah. 

The    Superintendent    of    the    Bureau    of    Highways    and 
Sewers  is  John  F.  O'Toole;  the  Assistant  Superintendent  is 
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CHART  SHOWING  THE  ORGANIZATION  OF  THE  DEPARTMENT   OP  PUBLIC   WORKS   OF   PITTSBURGH,  PA.— BUREAUS 

HAVING  TO  DO  WITH  STREET   WORK  AT  LOWER  CORNERS. 


neering  has  charge  of  all  street  improvements;  sewerage 
and  drainage  work;  bridge  construction,  maintenance  and 
repair;  and  special  investigations  and  reports  regarding  pro- 
jected public  improvements.  The  Bureau  of  Highways  and 
Sewers  has  supervision  and  control  of  street  cleaning,  the 
repairing  of  street  pavements,  footways,  board  walks  and 
steps,  the  maintenance  and  repair  of  sewers,  the  maintenance 
of  boulevards,  and  snow  removal.  The  Bureau  of  Engineer- 
ing is  divided  into  divisions  as  shown  in  the  chart,  each  divi- 
sion having  charge  of  certain  work.  For  the  purpose  of 
carrying  out  the  work  of  the  Bureau  of  Highways  and  Sew- 
ers the  city  is  divided  into  seven  highway  districts,  each  in 
charge  of  a  district  superintendent,  a  general  foreman  and 
assistant  foremen,  with  such  other  employees  as  are  neces- 
sary. 
The  present  Director  of  the  Department  of  Public  Works  is 


T.     Lloyd     Pillow,    and    the     Superintendent     of    Municipal 
Asphalt  Plants  is  James  D.  Strain. 

During  recent  years  the  work  of  municipal  betterments 
lias  been  carried  on  in  accordance  with  a  broad  and  compre- 
hensive policy.  The  work  has  beeiyvaried  and  has  consisted 
largely  of  such  street  improvements  as  grade  reduction.=,  the 
raising  of  flooded  areas,  the  widening,  realigment  and  the 
reimprovement  of  main  thoroughfares,  the  elimination  of 
grade  crossings,  extensive  bridge  construction  and  recon- 
struction, and  improvements  to  the  drainage  system.  One 
of  the  most  important  of  these  improvements  was  the  work 
done  in  the  section  known  as  the  "Hump  District."  This 
work  comprised  the  lowering  of  grades  throughout  an  area 
of  about  20  acres  in  the  downtown  business  district.  The 
maximum  cut,  which  was  made  at  the  intersection  of  Sth 
and  Wylie  Aves.,  was  over  16  ft.    The  grade  at  Sth  Ave.,  the 
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WEST    CARSON      STIJEET     nn'a(:)VE.MBNT     DURING     CON- 
STRUCTION—TVPICAL   RETAINING     WALL    AT    RIGHT. 


NORTH  PORTAL  OP  THE  CORLISIS  STREET  TUNNEL  UNDER 
THE   P.   C.   C.    &   ST.   L.   R.   R. 


principal  thoroughfare  in  the  business  district,  was  reduced 
from  7.6  to  4.87  per  cent.,  between  Grant  and  Smithfield 
Sts.  In  connection  with  this  improvement,  several  streets  in 
the  same  district  were  widened,  atnong  them  Oliver  Ave., 
Cherry  Way,  Diamond  St.  and  5th  Ave.  In  addition,  Grant 
Boulevard  was  extended  from  its  former  terminus  at  7th 
Ave.  through  to  Webster  Ave.,  thus  securing  an  excellent 
main  thoroughfare  by  the  way  of  Webster  and  Oliver  Aves. 
The  execution  of  the  Hump  cut  work  involved  the  regrading 
and  widening  of  streets,  the  reconstruction  of  the  sewerage 
system,  the  relaying  of  water  pipes,  the  reconstruction  of 
the  surface  and  subsurface  structures  of  public  service  cor- 
porations and  extensive  changes  in  abirtting  buildings.  Be- 
fore going  ahead  with  the  work  the  city  secured  waivers  ol 
damages  from  nearly  80  per  cent,  of  the  property  owners 
affected.  Funds  for  carrying  on  the  work  were  secured  by 
special  bond  issues,  which  in  their  total  amounted  to  $765,- 
000.  The  total  cost  of  the  improvement  has  amounted  to 
$3,165,000.  The  actual  work  cost  the  city  $765,006,  as  noted, 
and  the  damages,  as  determined  to  date,  amounted  to 
$2,400,000.  In  addition  to  the  expenses  included  in  the 
$3,165,000,  there  are  other  costs  which  will  undoubtedly  reach 
a  high  figure,  such  as  the  cost  of  the  work  done  by  public 
service  companies  and  the  cost  to  private  property  owners 
who  signed  waivers  of  damages. 

Other  important  improvements  which  have  been  carried 
out  since  1911  include  extensive  work  in  raising  streets  in 
the  lower  portions  of  the  city.  Periodical  flooding  of  low- 
level  territory  along  the  rivers,  involving  serious  damage  to 


property,  interruption  of  business  and  traffic  and  the  pro- 
ducing of  unsanitary  conditions,  has  been  one  of  the  most 
troublesome  problems  with  which  the  city  has  had  to  deal. 
The  control  of  rivers  and  the  prevention  of  floods  has  been 
extensively  studied  by  the  Flood  Commission,  which  rec- 
ommended the  construction  of  a  system  of  dams  and  storage 
reservoirs.  As  a  part  of  the  general  plan  the  city  has  under- 
taken extensive  street  raising  projects  and  has  completed 
this  work  in  sections  of  the.  North  Side,  in  the  West  End  and 
in  the  Penn  Ave.  and  Duquesne  Way  district.  This  work 
has  been  done  at  considerable  cost  to  the  city,  private  prop- 
erty owners  and  public  service  companies.  The  streets  have 
been  raised  above  the  highest  flood  stages,  and  the  results 
have  been  so  satisfactory  that  the  near  future  will  probably 
see  a  continuation  of  the  street  raising  program.  The  physi- 
cal cost  of  the  contracts  executed  by  the  city  for  the  rais- 
ing and  reimprovement  of  the  streets  in  the  flooded  dis- 
trict of  the  North  Side,  comprising  a  total  area  of  over  40 
acres — much  of  it  in  the  business  and  warehouse  section — 
was  $205,000.  Similar  work  in  the  West  End  district,  includ- 
ing resewering  and  the  construction  of  a  section  of  sanitary 
intercepting   sewer,   cost   $147,000. 

Still  other  work  done  during  the  period  mentioned  includ- 
ed improvements  on  West  Carson,  South  18th  and  Corliss 
Sts.  West  Carson  St.  is  a  main  thoroughfare  connecting 
the  business  district  of  the  city  with  outlying  sections  on 
the  Ohio  River.  The  section  improved  extended  from  South 
Main  St.  to  the  city  line  at  Chartiers  Creek,  the  work  done 
consistino:    of    widening,    relocating    and    reiniproving.      The 
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••HUMP   CUT"    WORK    IN    PROGRESS — FIFTH    AVENUE,    BE- 
TWEEN ROSS  STREET  AND  WYLIE  AVENUE. 

work  was  attended  by  considerable  difficulty  on  account  of 
the  restricted  space  available,  the  street  being  situated  be- 
tween the  tracks  of  the  Pennsylvania  Lines  at  a  high  eleva- 
tion on  one  side  and  the  tracks  of  the  Pittsburgh  &  Lake 
Erie  Railroad  at  a  lower  elevation  at  the  other.  An  idea 
of  the  conditions  encountered  and  the  type  of  retaining  walls 
used  extensively  on  the  contract  can  be  had  by  reference  to 
one  of  the  accompanying  illustrations.  Over  a  mile  of  rein- 
forced concrete  retaining  wall  was  built  in  making  this  par- 
ticular improvement. 

The  South  18th  St.  improvement  also  included  the  con- 
struction of  extensive  retaining  walls. 

The  improvement  of  Corliss  St.  included  the  construction 
of  a  highway  tunnel  under  the  Pennsylvania  Railroad.  The 
tunnel  is  40  ft.  in  width  and  received  special  architectural 
treatment,  the  side  walls  being  lined  with  special  brick  and 
the  portals  ornamented  as  shown  in  the  accompanying  illus- 
tration of  the  tunnel. 

In  accordance  with  the  policy  of  municipal  improvements 
which  has  heretofore  been  followed,  it  is  planned  to  pro- 
ceed with  extensive  projects  in  the  near  future.  Bonds  will 
be  issued  to  meet  the  city's  portion  of  the  cost  of  the  follow- 
ing improvements: 

Relmprovement   of   streets.    Involving,   generally,    the 
widening,   reimprovement  and  repavlng  of  existing 

thoroughfares    $2,600,000 

Repaying  and  repairing  of  street  pavements 501,000 

Improvements  to  main  drainage  systems 351,000 

Construction  of  three  highway  bridges 609,000 

Extension  and  general  improvement  of  the  water  sup- 
ply and  distribution  system 1,500,000 

Improvements  to  parks  and  playgrounds 402.000 
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Street  Pavement* 

As  shown  in  the  accompanying  table  of  the  mileage  of 
various  kinds  of  pavements  in  the  city  of  Pittsburgh,  the 
pavements  most  used  are  stone  block,  sheet  asphalt  and  vit- 
rified brick.  'The  high  percentage  of  stone  block  pavement 

TABLE  I— MILEAGE  OF  VARIOUS  KINDS  OF  STREET  PAVE- 
MENTS IN  THE  CITY  OF  PITTSBURGH,  JAN.  1,  1915 

Kind   of   Pavement  Miles 

Stone    block — limestone 237.78 

Stone    block — granite    2.20 

Sheet   Asphalt 194  17 

Vitrified    brick 74.'77 

Cobblestone    15.63 

Macadam    9^59 

Irregular  stone  block 3,59 

Creosoted  wood  block 2.43 

Asphalt    block      1.36 

Concrete   o.50 

Total    542.02 

is  due  to  the  steep  grades  which  prevail  in  many  sections  of 
the  city.  •  Wood  block  pavement  is  gradually  replacing  stone 
block  in  the  business  section  and  on  heavily  traveled  thor 
oughfares,  so  that  the  percentage  of  this  type  is  constantly 
increasing.  In  general,  the  stone  and  wood  block  pave- 
ments are  the  types  most  used  in  the  business  sections  of 
the  city,  while  in  the  residential  sections  the  most  common 
types  are  sheet  asphalt  and  vitrified  brick. 

Stone  Block  Pavement. — The  blocks  used  for  paving  are 
principally  those  known  as  Ligonier  blocks.  They  vary  in 
depth  from  6  to  7  ins.,  and  are  laid  on  a  sand  cushion  from 
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"HVUf  CUT      WORK  IN  PROGRESS  ON  WEBSTER  AVENUE, 
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FIFTH  AVE.  LOOKING  B'ROM  GRANT   ST.   TOWARD   SMITH- 
FIELD  ST. — AFTER  COMPLETION  OF  "HUMP  CUT." 

2  to  3  ins.  thick  on  a  6-in.  concrete  foundation.  The  joints 
are  filled  with  bitumen,  gravel  or  Portland  cement  grout,  as 
specified.  The  first  cement  grouted  stone  block  pavements 
were  laid  during  1915,  the  work  being  done  on  a  number  of 
large  contracts,  including  the  West  Liberty  Ave.  improvement 
and  also  the  improvement  of  a  number  of  streets  in  the 
downtown  business  section,  notably  Penn  Ave.  and  Duquesne 
Way.  West  Liberty  Ave.,  before  and  after  improvement,  is 
shown  in  two  of  the  accompanying  illustrations. 

Wood  Block  Pavement. — Yellow  pine  blocks  have  been 
generally  used  in  the  wood  block  pavements  of  Pittsburgh, 
The  blocks  are  3^  ins.  deep  and  have  an  average  length  of 
8  ins.  They  are  laid  on  a  yi-in.  cement  mortar  bed  on  a  6-in, 
concrete  foundation,  except  on  bridges.  Both  light  and 
heavy  oil  treatments  have  been  used,  the  present  specifica- 
tions requiring  that  the  preservative  shall  be  an  oil  having 
a  specific  gravity  of  from  1.03  to  1.08  and  that  the  amount 
used  shall  not  be  less  than  16  lbs.  to  the  cu.  ft. 

Sheet   Asphalt    Pavement. — Prior   to    1914    standard    sheet 
asphalt  pavement  was  laid  with  a  2-in.  wearing  surface  and 
a    1-in.    binder   course   of   the   open    type.      Radical    changes  ■ 
have  recently  been  made  in  the  specifications,  however,  and 
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the  present  specifications  call  for  a  close  binder  and  a  scien- 
tific grading  of  the  sand.  The  wearing  surface  is  now  made 
1J4  ins.  thick  and  the  binder  course  lyi  ins.  thick,  the  con- 
crete foundation  being  6  ins.  thick.  In  order  to  meet  the 
sand  grading  requirements  of  the  new  specifications  it  has 
been  necessary  to  import  about  one-third  of  the  sand  from 
the  lake  districts. 

Vitrified  Brick  Pavement.— Vitrified  brick  pavements  are 
laid  on  a  V/t-'m.  sand  cushion  resting  on  a  6-in.  concrete 
foundation.  Both  bituminous  and  cement  grout  fillers  have 
been  used  for  the  joints.  Hillside  brick  are  used  on  steep 
grades. 

Concrete  Pavement. — Concrete  pavements  have  recently 
been  laid  to  a  limited  extent  in  alleys.  The  mix  used  con- 
sists of  one  part  cement,  two  parts  sand  and  three  parts 
gravel. 

Curbing. — During  recent  years  steel  protected  concrete 
curbing  has  very  largely  replaced  sandstone  curbing.  The 
standard  concrete  curb  is  6  ins.  thick  at  the  top  and  is  pro- 
tected by  a  3x2x5^-in.  angle,  secured  to  the  concrete  by 
anchor  bars.  The  curb  is  laid  on  broken  stone  and  may  be 
either  built  in  place  or  molded  in  sections  and  laid  in  the 
same  manner  as  stone  curbing. 

Street  Improvements  in  1915 

During  1915  contracts  amounting  to  a  total  of  $1,242,000 
were  awarded  for  street,  sewer  and  bridge  work.  A  sum- 
mary of  these   contracts,   which  do  not   include  bond  issue 


ROADWAY  AND  LIGHTING  STANDARDS  ON  THE  BAUM 
BOULEVARD  BRIDGE  OVER  THE    P.  R.  R. 

work,  is  given  in  the  accompanying  table.  Included  in  the  im- 
provement work  done  during  the  year  was  the  grading,  pav- 
ing and  curbing  of  West  Liberty  Ave.,  to  which  reference 

TABLE    II — SUMMARY    OF    STREET,    BRIDGE    AND    SEWER- 
AGE IMPROVEMENTS  IN  1915 
No.  of 
Character  of  Work  Contracts         Amount 

Repaying  of  streets 22  $    150,400.00 

Grading,    paving    and    curbing    of    streets, 

original   improvement 19  703,900.00 

Sewer    construction     54  287,900.00 

Bridge   construction    and   repair,    exclusive 

of  bond  Issue  work 16  63,200.00 

Construction   of   retaining   walla   and   mis- 
cellaneous   contracts 8  36,600.00 

$1,242,000.00 

has  previously  been  made.  Work  under  the  contract  was 
started  March  S,  191S,  and  completed  Jan.  IS,  1916.  The  cost 
was  $365,000,  exclusive  of  damages.  Another  important  con- 
tract was  one  awarded  early  in  the  year  for  the  raising  of 
low-level  streets  in  the  Penn  Ave.-Duquesne  Way  section 
in  the  downtown  business  district.  The  territory  involved 
included  Penn  Ave.,  from  the  "Point"  to  11th  St.,  a  distance 
of  nearly  a  mile,  and  Duquesne  Way  on  the  Allegheny  River, 


GENERAL  VIEW  OF  THE  LARIMER  AVENUE  REINFORCED 
CONCRETE    ARCH    BRIDGE. 

from  Barbeau  St.  to  Anderson  St.,  a  distance  of  about  half 
a  mile.  The  grades  of  these  streets,  together  with  those  ol 
intersecting  streets  and  alleys,  range  in  elevation  from  33.3 
ft.  to  33.9  ft.  The  maximum  change  of  grade  was  8.4  ft.  and 
the  total  length  of  streets  and  alleys  affected  was  2.3  miles. 
The  pavements  laid  in  this  improvement  were  wood  block 
and  grouted  stone  block.  The  contract  for  the  work  was 
awarded  on  April  23,  1915,  and  was  completed  on  Dec.  1, 
1915.  The  total  cost  of  the  physical  work  executed  by  the 
city  was  about  $215,000.  The  amount  of  damage  has  not 
yet  been  determined. 

An  interesting  feature  of  this  improvement  is  the  storm 
drainage  system  installed.  Because  of  certain  restrictions 
contained  in  the  waivers  of  damages,  which  were  secured 
from  about  75  per  cent,  of  the  property  owners,  it  was  nec- 
essary to  establish  level  grades  for  considerable  distances  on 
Penn  Ave.,  Duquesne  Way  and  other  streets.  The  sewerage 
system,  which  was  an  old  one,  was  peculiar  in  that  most  of 
the  sewers  were  located  on  streets  perpendicular  to  the  Alle- 
gheny River,  and  there  were  few  sewers,  except  private,  in- 
adequate ones,  on  the  main  streets  parallel  to  the  river.  It 
was,  therefore,  necessary  to  install  a  special  drainage  system 
on  Penn  Ave.  and  Duquesne  Way.  This  consisted  of  spe- 
cial storm  sewer  inlets  connected  with  tile  drains,  which  dis- 
charged into  manholes  connected  with  existing  combined 
sewers  by  traps. 

Another  important  piece  of  work  done  during  the  year 
was  the  improvement  of  Hamilton  Ave.  in  the  East  End 
residence  district.  This  work  consisted  of  improving  the 
street  to  a  width  of  60  ft.  between  Frankstown  and  Sth  Aves. 
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lyER  STREET  OVER  HETH'S  RUN. 
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The  improvement  extended  the  city's  system  of  main  thor- 
oughfares and  afforded  a  direct  line  of  communication  be- 
tween two  residential  districts,  traffic  between  which  had 
previously  been  obliged  to  make  a  long  detour. 
Street  Cleaning 
The  chief  function  of  the  Bureau  of  Highways  and  Sewers 
is  that  of  cleaning  public  highways.  This  work  involves  the 
routine  operation  of  patrol  cart  cleaning,  machine  flushing, 
machine  sweeping,  hose  flushing  and  street  sprinkling.  As 
in  other  American  cities,  the  lack  of  uniformity  in  the  char- 
acter and  kind  of  street  paving  in  Pittsburgh  gives  rise  to 
cleaning  problems  which  have  to  be  solved  by  the  close  study 
of  conditions  in  given  sections  of  the  city.  The  total  cost 
of  cleaning  highways  during  1914  was  $393,269.11.  This 
amount  was  expended  for  work  on  542  miles  of  improved 
streets  and  alleys,  including  a  pavement  area  of  7,537,221 
sq.  yds. 

Street  Repair 
•Next  to  street  cleaning  the  most  important  work  per- 
formed by  the  Bureau  of  Highways  and  Sewers  is  that  of 
repairing  all  public  roads,  except  those  streets  paved  with 
asphalt.  More  than  one-half  of  the  amount  expended  by  the 
bureau  for  repairs  was  used  for  the  repair  of  unimproved 
highways.  Large  sections  of  undeveloped  territory,  which 
are  being  developed  for  residential  purposes,  have  been 
brought  within  the  boundaries  of  the  municipality  by  the 
annexation  of  contiguous  boroughs  anj  townships.  The 
building  operations  incidents!  to  this  development  create 
conditions  on  unimproved  highways  that  require  large  and 


of  a  rated  capacity  of  25  tons  per  hour;  three  14-ton  melting 
kettles;  two  air  compressors;  two  15-ft.  mixers;  one  12,000- 
gal.  flux  tank,  with  lieating  coils;  a  150-H.P.  horizontal  tubu- 
lar boiles,  fired  with  gas,  and  a  12S-H.P.  engine.  The  plant 
is  belt  driven. 

Bridges 

Because  of  the  rivers  and  the  rough  and  broken  character 
of  the  land,  especially  in  the  outlying  sections  of  the  city, 
the  development  of  the  highway  system  has  necessitated 
the  construction  of  a  large  number  of  bridges  spanning 
rivers,  valleys,  and  railroad  tracks.  The  highway  improve- 
ments of  recent  years  have  made  necesary  not  only  the 
building  of  new  bridges,  but  the  reconstruction  of  old 
bridges,  many  of  which  had  become  inadequate  or  were  in 
an  unsatisfactory  structural  condition.  Previous  to  1908 
most  of  the  bridges  were  steel  structures,  with  wooden 
floors.  Later  work  has  consisted  largely  of  the  construc- 
tion of  reinforced  concrete  bridges,  mostly  of  the  arch  type, 
this  form  being  adopted  not  only  for  the  sake  of  perma- 
nency, but  also  with  a  view  to  enhancing  the  -appearance 
of  the  structures.  The  Meadow  St.  Bridge,  which  was  com- 
pleted in  1910,  was  the  first  bridge  of  this  type.  It  was 
rapidly  followed  by  others,  among  which  is  the  Larimer  Ave. 
Bridge,  having  a  main  span  of  312  ft.  The  Larimer  Ave. 
Bridge,  which  is  shown  in  one  of  the  accompanying  illus- 
trations, is  of  the  open  spandrel,  hingeless  arch  type  and  is 
the  longest  bridge  of  this  kind  in  the  United  States.  Data 
on  the  concrete  arch  structures  of  the  city  are  included  in 
Table  III. 


Bridge  Cost 

Meadow   St $71,500 

Larimer   Ave 167.100 

Baum  Blvd.  over  P.J.R.R..  93,700 

Baum  Blvd.  over  P.R.R..    94.300 

Hoeveler   St 28,700 

Murray  Ave 97,900 

Halgrhts    Run 136,000 

Approaches  to  N.  S.  Point 

Bridge   280,000 


TABLE  III— CONCRETE  ARCH  BRIDGES   IN 
No.  of  Length  of  Total 
Date  Date         Main       Span       Length 

Started      Completed  Spans       (ft.)  (ft.) 

3/  1/10  11/11/10  1  210.00  454.00 


5/  2/11 
8/30/11 
3/11/11 
7/  8/11 
B/12/13 
5/19/13 
1/  9/14 


11/22/12 
4/  6/13 
6/17/13 
6/10/13 
8/21/14 
5/26/15 

10/  8/15 


312.00 

180.00 

98.00 

60.70 

210.00 

195.00 

40.33 
to  85.00 


670.00 
418.33 
380.00 
164.10 
375.00 
327.00 
1778.00 


PITTSBURGH. 

Approaches 
3  21-ft.  spans  each 

3  and  4  30-ft.-  spans 

1  45-tt.  and  1  60-ft. 
span 

Filled  abutments 

Filled  abutments 

2  and  4  15-ft.  spans 

Hollow  abutments 

Retaining     walls; 
earth  and  slag  flU 


open 
open 


Type   of   Main 
3-ribbed,    open 

drel 
2-rfbbed, 

drel 
2-ribbed, 

drel 
Arch  ring,  filled 

drel 
Arch  ring,  filled 

drel 
2-rlbbed     arch, 

spandrel 
2-ribbed     arch, 

spandrel 
Arch    rings,   h  o 

spandrel 


Span 
span-t 

span- 

span- 

span- 

span- 

open 

open 

1  1  o  w 


continual  expenditures  to  insure  safety  and  to  keep  the 
streets  in  such  condition  that  they  may  be  used  for  traffic. 
The  work  includes  grading,  ballasting,  the  construction  of 
box  drains,  the  maintenance  of  gutters  and  other  incidental 
work. 

Asphalt  Repairs  and  Repair  Plants 
The  municipality  owns  and  operates  two  asphalt  repair 
plants,  one  situated  at  Dallas  Ave.  and  the  Pennsylvania 
Railroad  in  the  East  End  district  and  the  other  on  South 
Ave.  in  the  North  Side.  The  maintenance  work  on  asphalt 
streets  upon  which  the  contractors'  guarantees  have  expired 
is  performed  by  these  plants.  The  East  End  plant  takes 
care  of  the  work  on  streets  between  the  rivers,  and  the  North 
Side  plant  takes  care  of  the  work  in  that  section  of  the  city 
formerly  known  as  Allegheny.  A  total  of  418,723.60  sq. 
yds.  of  asphalt  pavement  was  laid  by  these  plants  in  1914. 
Of  this  amount,  the  East  End  plant  (Plant  No.  1)  laid  357,- 
148.02  and  the  North  Side  plant  (Plant  No.  2)  laid  61,575.58. 
The  average  cost  of  the  work  done  by  the  East  End  plant 
was  $0.8672  per  sq.  yd.  and  that  of  work  done  by  the  North 
Side  plant  $0,878  per  sq.  yd. 

The  North  Side  plant  has  a  rated  capacity  of  2,000  sq.  yds. 
of  completed  asphalt  pavement  in  a  10-hour  working  day, 
with  an  equivalent  capacity  of  asphaltic  concrete.  The  plant 
was  completed  in  1914  at  a  total  cost  of  153,000,  exclusive 
of  land.  The  plant  is  conveniently  located  for  delivery  by 
river,  railroad  or  motor  truck,  and  is  housed  in  a  steel 
building.     The  machinery  includes  two  rotary  driers,   each 


In  addition  to  the  concrete  bridges  shown  in  the  table, 
there  are  several  steel  bridges  of  recent  construction  which 
should  be  noted.  The  new  North  Side  Point  Bridge  over 
the  Allegheny  River,  which  was  completed  in  1915,  replaces 
an  old  wooden  bridge  built  some  years  ago.  The  new 
structure  has  two  steel  main  spans  and  concrete  arch  and 
retaining  wall  approaches.  Each  steel  span  is  531  ft.  long 
and  has  a  clearance  of  70  ft.  above  the  river.  The  north 
approach  is  862  ft.  long  and  the  south  approach  925  ft.  The 
cost,  including  the  approaches,  was  about  $1,000,000. 

The  Blooinfield  Bridge,  over  the  tracks  of  the  Pennsyl- 
vania Lines  and  the  Pittsburgh  Junction  Railroad,  is  a  steel 
structure  of  the  deck  viaduct  type,  with  a  main  span,  of  the 
cantilever  type,  400  ft.  long.  It  forms  a  means  of  commu- 
nication between  Grant  Boulevard  and  the  section  known 
locally  as  the  Bloomfield  District.  The  bridge  carries  a  34- 
ft.  roadway  and  two  8ft.  sidewalks.  It  was  completed  in 
1914  at  a  cost  of  $365,000. 

The  Sylvan  Ave.  Bridge,  which  is  practicaly  completed, 
is  of  the  plate  girder  viaduct  type  and  replaces  an  old  struc- 
ture. It  carries  Sylvan  Ave.  across  a  ravine  in  which  are  situ- 
ated the  tracks  of  the  Pittsburgh  Junction  Railroad  and  a 
number  of  low-level  streets.  Its  cost  will  be  about  $93,000. 
The  Supervision   of  Public  Utilities 

One  of  the  most  troublesome  questions  arising  in  connec- 
tion with  the  maintenance  of  city  highways  has  been  solved 
by  the  creation  of  a  division  in  the  Bureau  of  Engineering, 
which,   under  the  terms   of  a   general  ordinance,  has   super- 
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UOBBRT    SWAN, 
Director. 


N.    S.    SPRAGUE, 
Chief  Engineer. 
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vision  over  all  work  done  on  the  highways 
under  the  supervision  of  public  service  cor- 
porations or  individuals.  Formerly  open- 
ings in  street  pavements,  especially  those 
made  by  plumbers  and  others  for  the  pur- 
pose of  making  service  connections,  caused 
rapid  deterioration  of  new  pavements,  be- 
cause the  work  was  done  by  irresponsible 
and  inexperienced  workmen  who  were  in 
no  way  liable  for  repair.  By  the  terms  of 
the  ordinance  under  which  the  new  division 
works,  pavements  may  be  opened  only  after 
application  has  Ijeen  made  and  a  permit  se- 
cured from  the  proper  city  officials,  a  bond 
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JOHN    P.   O'TOOLE, 

Superintendent,    Bureau    of  Higfiways   and 

Sewers. 


T.    LLOYD    PILLOW, 
Assistant  Superintendent,  Bureau  of  High- 
ways and  Sewers. 


JOSEPH    G.    ARMSTRONG, 
Mayor. 


The   Mayor  and  the   Principal 
OfiFicials  of  the  Bureau  of 
Public  Works,  Pitts- 
burgh, Pennsylvania. 


filed  and  a  guarantee  given  that  work  will 
be  done  satisfactorily  and  that  payment  will 
be  made  for  all  damage  done.  Permanent 
repairs  are  made  by  the  city  60  days  after 
the  completion  of  the  work,  and  in  the 
meantime  the  pavement  is  maintained  by 
the  applicant.  A  charge  is  made  on  the 
basis  of  3  sq.  yds.,  according  to  a  fixed 
schedule  varying  with  the  class  of  pave- 
ment. Where  an  opening  larger  than  3  sq. 
yds.  is  required,  an  excess  charge  per 
square  yard  is  made. 

During  1915  the  city  derived  about  $75,000 
from  this  source. 

Grade   Crossing   Elimination 

Until  recently,  there  were  grade  cross- 
ings in  the  city  which  constituted  a  men- 
ace to  life  and  interfered  with  the  move- 
ment of  traffic  on  important  thoroughfares. 
The  city  has  taken  up  the  abolishment  of 
the  principal  grade  crossings,  securing  the 
necessary  funds  by  bond  issues  and  acting 
jointly  with  the  different  railroad  com- 
panies   and    also    with    the    street    railway  -- 


WM.    E.    GELSTON, 
Assistant    Chief    Engineer. 


GEORGK    W.    BURKE, 
Superintendent  of  Parks. 
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GPNERAL    VIEW    OF    THE    NORTH    SIDE    MUNICIPAL 
ASPHALT    PLANT.    PITTSBURGH.    PA. 

companies  where  the  tracks  of  the  latter  were  involved.  The 
elimination  of  the  crossing  at  2d  Ave.  and  Try  Way  was 
completed  in  1913  at  a  cost  to  the  city  of  about  $130,000, 
exclusive  of  damages,  and  at  a  total  cost  to  all  parties  of 
$350,000,  also  exclusive  of  damages.  The  tracks  of  the  Penn- 
sylvania Lines  crossed  the  street  at  grade,  and  the  plan 
adopted  involved  raising  the  tracks  and  depressing  the 
street. 

The  elimination  of  the  Homewood  grade  crossings  was 
completed  in  1914.  This  was  part  of  a  comprehensive  pro- 
ject, since  the  raising  of  the  railroad  tracks  and  extensive 
street  work  was  necessary  in  outlying  boroughs.  At  several 
places  within  the  district  streets  crossed  the  Pennsylvania 
at  grade.  A  joint  agreement  was  made  between  the  city 
and  the  railroad  company,  and  the  latter  raised  the  tracks 
a  maximum  of  about  8  ft.,  the  streets  being  depressed.  The 
cost  to  the  city  was  about  $230,000  and  to  the  railroad  com- 
pany about  $260,000,  making  the  total  $490,000. 

Work  is  now  in  progrress  on  the  elimination  of  the  cross- 
ing at  33d  St.  and  Liberty  Ave.,  where  at  present  the  tracks 
of  the  Pittsburgh  Junction  Railroad  cross  at  grade.  The 
street,  which  carries  a  heavy  traffic,  is  to  be  lowered  slightly 
and  the  railroad  elevated.  In. this  case  the  city  contributes  a 
lump  sum  of  about  $150,000;  the  traction  company  contrib- 
utes a  lump  sum,  and  the  railroad  pays  the  balance. 
Testing   Laboratory 

All  physical  and  chemical  tests  of  materials  used  by  the 
city  are  made  by  the  Bureau  of  Tests,  which  is  in  charge  of 
M.  S.  Evans,  Director  of  Tests.  'This  laboratory  takes  care 
of  all  materials,  including  not  only  those  used  by  the  Depart- 


ment of  Public  Works,  but  also  those  used  by  other  bureaus 
and  departments.  Research  work  is  also  carried  on  by  the 
laboratory  and  some  important  work  has  been  done  with 
paving  materials,  particularly  those  used  in  the  construc- 
tion of  asphalt  and  wood  blocks.  A  valuable  feature  of 
llie  laboratory  is  the  system  of  keeping  records  showing 
the  life  and  qualities  of  materials  used  in  construction,  par- 
ticularly in   street  paving. 

City  Parks 

The  city  of  Pittsburgh  has  an  extensive  park  system,  em- 
bracing 26  parks  having  a  total  area  of  1,320  acres.  In  the 
development  of  the  individual  parks   every  effort   has   been 


TABLE    IV.— PARK    SYSTEM    OF 

PITTSBURGH— TABULAR 

DATA 

Miles 

Miles 

Name 

Acre- 

Road- 

Bridle 

Miles 

Streets   in 

of  Park 

age 

way 

Path 

Walks 

Vicinity 

.Schenley    .... 

422.00 

7.00 

6.00 

7.50 

Forbes,  P.  J.  R    R 

Highland     

366.00 

5.50 

0.62 

9.35 

Beeehwood,  Butler 

Arsenal    

19.90 

0.68 

1.00 

Penn,  39th 

Lawrenceville. 

4.70 

0,35 

Butler,  46th 

Central    

5.00 

0.35 

Bedford,  Ledlie 

Herron    Hill... 

13.00 

0,38 

Adelaide,  Madison 

Washington  Sq 

4.25 

Bedford.  Elm 

Friendship    ..  . 

2.00 

0.14 

Friendship,  Gross 

RlufC    

4.60 

0.78 

Bluff.   Seneca 

McKinley     .... 

63,00 

1,24 

0,13 

2.31 

Michigan,  Delmont 

Grandview    . .  . 

18.00 

1.10 

Bailev,  Tank 

Mt.  Washington     12.00 

Olympia    

9,18 

0.65 

Virginia,  Hallock 

HoUlday    

3.50 

0.39 

West    End 

17.50 

0.86 

0.33 

Walbridge.  Kerr 

West    Park...  . 

100.00 

0.26 

4.30 

Monument  Hill 

17.00 

0,20 

0.30 

Ridge.    Thomas 

Rivervlew    .... 

240.00 

4.88 

0.35 

3,00 

Perrysville,      Obser- 

Total 

1,321.63 

20.52 

7.10 

32.23 

niade  to  preserve  the  natural  beauty  of  the  landscape  and 
at  the  same  time  meet  the  requirements  of  the  public  for 
amusement  and  recreation.  Data  on  the  park  system  are 
contained  in  the  Table  IV.  The  park  system  is  under  the 
supervision  of  the  Bureau  of  Parks,  of  which  George  W. 
Burke  is  Superintendent. 


TTPICAL    DBIVBWAT    IN    SCHENLBT    PARK,     PITTS. 
BURGH,    PA. 


Government  Experiments  on  Concrete  for 
Road  Building 

The  government,  through  the  Oflfice  of  Public  Roads  and 
Rural  Engineering,  U.  S.  Department  of  Agriculture,  has 
recently  undertaken  a  series  of  experiments  for  the  testing 
of  concrete  in  road  construction. 

Included  in  the  tests  which  will  be  made  is  the  determina- 
tion of  the  proper  thickness  of  concrete  foundations.  This 
work  will  be  done  at  Arlington,  Va.,  and  will  consist  of  the 
construction  of  slabs  of  varying  thicknesses  on  several  kinds 
of  subgrade  and  the  testing  of  these  to  destruction  by  loads 
applied  through  various  paving  surfaces. 

Other  experiments  will  be  conducted  for  the  purpose  of 
determining  what  kind  of  aggregate  is  the  most  economical 
under  different  traffic  conditions.  There  is  a  noticeable  dif- 
ference in  the  amount  of  wear  on  concrete  road  surfaces  now 
being  built,  and  in  order  to  obtain  data  on  this  an  instrument 
to  determine  the  amount  of  wear  on  concrete  roads  of  dif- 
ferent types  has  been  constructed  in  the  concrete  laboratory 
at  Arlington.  ■  With  this,  periodical  measurements  will  be 
taken  on  concrete  road  surfaces  on  which  traffic  conditions 
are  known. 

It  is  also  stated  that  it  has  long  been  known  that  concrete 
is  not  elastic  but  is  permanently  deformed  under  loads.  In 
the  tests  on  reinforced  concrete  slabs  recently  made  by  the 
Oflfice  of  Public  Roads  and  Rural  Engineering,  it  was  noted 
that  the  concrete  continued  to  deform  slowly  as  long  as  the 
load  was  applied,  and  in  order  to  study  this  phenomenon 
more  fully  a  series  of  tests  has  been  commenced  for  the 
purpose  of  determining  the  "flow"  of  concrete  and  reinforced 
concrete  under  direct  compression  and  bending  stresses. 
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Methods  of  Brick  Pavement  Construction 

Recent  Development  of  the  "Monolithic"  Type  and  the  Mortar  or  Cement-Sand  Cushion 


Paving  methods,  while  differing  in  detail  in  various  locali- 
ties and  under  the  supervision  of  different  engineers,  are  in 
general  sufficiently  standardized  so  that  radical  departures 
from  the  usual  methods  are  not  of  common  occurrence.  For 
this  reason,  when  any  method  which  does  differ  materially 
from  those  regarded  as  standard  is  employed  in  some  par- 
ticular piece  of  work  and  is  subsequently  adopted  more  or 
less  extensively  in  other  work,  the  results  are  watched  very 
closely  by  the  highway  engineer.  At  present,  one  of  the 
most  important  variations  in  practice  is  the  elimination  of  the 
sand  cushion  in  the  brick  pavement,  and  the  substitution 
therefor  of  a  bed  of  cement  mortar  or  cement  and  sand 
or,  in  some  cases,  the  bedding  of  the  brick  paving  blocks 
upon  a  very  thin  film  of  sand  and  cement  spread  over  the 
green  concrete  base,  this  latter  method  producing  a  pave- 
ment which  is  practically  a  monolithic  structure. 

It  should  be  noted  that  where  the  intermediate  course 
consists  of  sand  and  cement  instead  of  sand  alone,  the  course 
may  be  either  a  slightly  moistened  sand  and  cement  mixture 
or  may  be  a  true  mortar. 


Municipal  Improvements,  Will  P.  Blair,  Secretary  of  the 
National  Paving  Brick  Manufacturers'  Association,  stated 
that  a  brick  street  was  built  by  the  "monolithic"  method  in 
Cincinnati,  Ohio,  some  twenty-five  years  ago,  and  that  the 
brick  gutters'on  Washington  Street,  Indianapolis,  Ind.,  and 
some  of  the  gutters  on  Ohio  Street,  Terre  Haute,  Ind.,  were 
built  by  the  same  method  about  eighteen  years  ago.  He  also 
mentioned  an  alley  in  Terre  Haute  which  was  paved  with 
brick  laid  on  the  green  concrete  base  and  filled  with  cement 
grout.  This  pavement,  according  to  Mr.  Blair,  had  stood 
up  satisfactorily  for  more  than  ten  years,  during  which  time 
it   had  been   subjected  to  heavy  traffic.  • 

There  are  several  later  examples  of  brick  pavement  con- 
struction without  the  sand  cushion,  a  few  of  which  are 
noted. 

In  1906  a  portion  of  Lexington  Street,  in  Baltimore,  Md., 
was  paved  with  brick,  laid  on  a  1:3  mortar  cushion,  mixed 
moderately  dry.  The  pavement,  according  to  reports,  has 
stood  up  well  under  traffic  and  no  failures  due  to  the  method 
of  construction  have  appeared. 


LAYING 


BRICK     IN     CONSTRUCTION     OF 
TYPE  OF  PAVEMENT  AT  PARIS, 


"MONOLITHIC" 
ILL. 


In  order  to  secure  accurate  data  on  what  has  been  done 
in  the  construction  of  brick  pavements  without  sand  cushions 
and  to  obtain  opinions  as  to  the  value  of  that  type  of  con- 
struction, "Good  Roads"  has  addressed  inquiries  to  a  number 
of  engineers  who  have  had  experience  in  such  work,  or  who 
have  given  the  matter  consideration.  The  matter  which 
follows,  under  the  heading  "Work  Done  and  Comments  on 
Methods  Employed,"  has  been  prepared  very  largely  from 
data  furnished  by  the  engineers  addressed,  and  consists 
chiefly  of  descriptions  of  particular  pieces  of  work.  The 
matter  following  the  heading,  "Opinions  of  Various  En- 
gineers" consists  entirely  of  statements  furnished  for  "Good 
Roads,"  by  those  to  whom  inquiries  were  addressed. 

Work  Done  and  Comments  on  Methods  Employed 

.'Mthough  the  particular  work  primarily  responsible  for  the 
present  interest  in  the  brick  pavement  without  a  sand 
cushion  was  performed  last  year,  the  method  of  construc- 
tion can  not  properly  be  called  new.  Some  paving  experts 
have  long  believed  the  sand  cushion  to  be  unnecessary,  if 
not  actually  harmful,  and  the  available  data  indicate  that 
brick  pavements  without  sand  cushions  were  put  down  in 
a  few  places,  some  years  ago.  For  instance,  in  a  paper 
presented  at  the  1915  convention  of  the  American  Society  of 


"MONOLITHIC"   TYPE   BRICK  PAVEMENT   BEFORE   GROUT- 
ING— MIDDLE  SPRINGFIELD  ROAD,  PARIS,   ILL. 

Another  pavement  that  is  often  cited  as  an  argument  for 
the  elimination  of  the  sand  cushion  is  that  in  a  driveway  at 
the  Pennsylvania  Terminal  in  New  York  City.  The  work 
was  done  in  1910,  the  brick  being  laid  on  a  1:3  cement  mortar. 
Although  the  pavement  carries  heavy  traffic  and  in  some 
places  has  considerable  grade,  it  is  in  good  condition  and  is 
said  to  have  required  no  repairs. 

At  the  ice  cream  plant  of  the  Telling  Bros.  Co.  at  Cleve- 
land, Ohio,  is  a  driveway  paved  with  brick  laid  on  a  mortar 
bed.  The  work  was  done  in  1914  and  the  pavement  is  re- 
ported to  be  in  good  condition.     It  carries  heavy  trucking. 

In  Springfield,  Mo.,  according  to  City  Engineer  S.  R. 
Fisher,  there  are  about  4,000  sq.  yds.  of  brick  pavement,  along 
street  car  tracks,  in  the  construction  of  which  the  bricks 
were  laid  on  a  bed  consisting  of  one  part  of  cement  and 
seven  parts  of  sand.  This  is  three  years  old  and  is  very  satis- 
factory. 

During  1915,  a  considerable  amount  of  brick  paving  was 
laid  without  the  sand  cushion,  perhaps  the  most  noteworthy 
work  being  that  done  at  Paris,  111.  This  work  was  done 
early  last  year,  and  was  described  in  detail  in  a  paper  pre- 
sented by  Wm.  C.  Perkins,  Chief  Engineer  of  the  Dunn 
Wire-Cut-Lug  Brick  Co.,  at  the  1915  conArention  of  the 
American     Society    of    Municipal    Improvements,    held   at 
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PREPARING  BED  FOR  BUICK— SHOWING  TEMPLATE  USED 
FOR  SPREADING  SAND  AND  CEMENT  MIXTURE. 

Dayton.      The    following    paragraphs    are    taken    from    the 
paper: 

The  theoretical  type  of  construction  is  that  developed  by 
Mr.  W.  T.  Blackburn,  of  Paris,  111.,  Consulting  Engineer  of 
the  Dunn  Wire-Cut-Lug  Brick  Co.,  who,  assisted  by  Mr.  Par- 
rish,  a  local  contractor,  is  laying  the  briclt  wearing  surface 
direct  on  the  freshly  laid  concrete  foundation.  This  form  of 
construction  is  attracting  considerable  attention  from  paving 
engineers  and  considerable  mileage  has  been  specified  for 
roads  in  Indiana  and  Illinois,  and  has  been  thoroughly  ex- 
plained In  the  various  engineering  journals.  Mr.  Blackburn's 
speciflcations  for  road  work  in  Edgar  County,  Illinois,  using 
this    form    of    construction   are    as    follows: 

The  foundation  shall  be  four  (4)  inches  in  thickness  with  its 
upper  surface  finished  to  four  (4)  inches  below  the  grade  of 
finished  pavement,  and  covered  over  with  a  thin  coating  of 
sand  and  cement,  after  the.v  have  been  first  mixed  dry,  to  the 
depth  of  three-sixteenths  (3/16)  of  one  Inch.  In  placing  the 
concrete  the  operators  shall  be  guided  by  a  light  wood  tem- 
plate resting  on  side  forms  so  made  as  to  leave  the  concrete 
a  little  In  excess  of  depth  required.  Over  this  shall  be  drawn 
a  steel  template  consisting  of  a  six  (6)  inch  I-beam  in  front 
and  six  (6)  inch  channel  iron  to  the  rear,  placed  In  a  frame 
two  (2)  feet  on  centers,  supported  by  two  (2)  rollers  at  either 
end  resting  on  the  steel  forms;  the  first  section,  or  I-beam, 
should  be  three-sixteenths  (3/16)  inch  lower  than  the  channel 
iron,  and  cut  the  concrete  base  practically  to  a  true  surface, 
four  (4)  inches  below  grade.  In  between  these  forms  must 
be  kept  a  sufficient  amount  of  sand  and  cement  thoroughly 
mixed  dry.  This  rear  template  distributes  this  thin  film  of 
dry  mortar  over  the  surface  of  the  base,  leaving  the  surface 
entirely  smooth.  The  template  is  one  of  the  essentials  of  thl.s 
type   of   pavement. 

Upon  this  foundation  and  bedding  course  the  bricks  are  laid 
by  the  usual  method  and  are  rolled  with  a  hand  roller  weigh- 
ing not  less  than  20  lbs.  per  in.  of  length.  The  rolling  should 
be  kept  close  to  the  laying  and  continued  until  the  surface  Is 
smooth.  At  the  end  of  the  working  period  the  brick  laying, 
inspection,  and  rolling  must  be  completed  with  the  limit  of 
the  finished  base. 


The  advantages  claimed  in  using  the  cement-sand  bed  or  the 
new  type   of  construction  as  developed  by  Mr.   Blackburn   are: 

Elimination  of  the  hazard  of  the  sand  cushion,  as  the  pave- 
ment will  not  be  Injured  at  any  time  by  rain,  the  wearing 
surface,  wi'th  the  exception  of  the  filler,  being  completed  each 
day.  If  a  rainstorm  intervenes  no  damage  is  done,  as  there 
is  no  sand  cushion  to  become  saturated  and  cause  worry  about 
rolling  the   brick  surface. 

Each  brick  in  the  wearing  surface  will  be  assured  a  cement 
bond  its  entire  depth,  for  if  the  cement-sand  should  work  up 
in  the  joints,  it  will  set  up  and  prevent  the  shearing  action 
which   tends   to  crush   the   top   of  the   brick. 

There  Is  no  chance  for  the  bed  to  shrink  or  shift  away  from 
the  bottom  of  the  brick  wearing  surface,  as  the  brick  is  firmly 
bedded  in  the  cement-sand  or  held  in  the  mortar  of  the  concrete 

Where  these  pavements  have  been  laid  there  seems  to  be  a 
total   absence   of  any   rumble   under  traffic. 

Slight  settlements  and  breaking  of  bond  due  to  non-uni- 
formity  of    sand    cushion    are    eliminated. 

In  reference  to  the  use  of  cement-sand  bed  mixed  1:5, 
the  Increase  in  cost  oVer  a  2-in.  sand  cushion  will  be  from 
5  to  6  cts.  per  sq.  yd.,  but  Mr.  Compton  states  that  in  Baltimore 
there  has  been  no  appreciable  increase  in  cost  due  to  its  use 
in   that  city. 

In  county  road  work  this  type  of  construction  eliminates  the 
necessity  of  an  edging,  thus  reducing  the  cost  of  the  roadway. 

In  a  paper  presented  by  Rodney  L.  Bell,  Division  Engineer, 
Illinois    State    Highway    Department,    at    the    Northwestern 
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AI'PLYING    CEMENT    GROUT    TO     PILL    JOINTS    IN    BRICK 
PAVEMENT  OF  THE  MONOLITHIC  TYPE. 

Road  Congress  held  at  Cedar  Rapids,  la.,  in  October  of  last 
year,  the  Paris  work  and  similar  work  elsewhere  in  Edgar 
County  were  described  in  considerable  detail.  The  advant- 
ages of  the  method  were  listed  by  him  as  follows: 

(1)  A    better    surface    can    be    obtained. 

(2)  The  work  is  easier   on  both  contractor  and   inspector. 

(3)  There  is  no  guesswork  at  any  point  of  the  construction. 

(4)  Under  similar  conditions  it  represents  a  saving  of  from 
10   to    12   cts.   per   sq.    yd.    over   the   old   method. 

(5)  Eliminates  the  breaking  down  of  the  filler  at  a  con- 
struction   crack,   as   each    brick    has   a   rigid   support. 

(6)  Opens   the    field    for    experiment    with    thinner    brick. 

(7)  The  filler  Is  sure  to  reach  the  bottom  of  the  paving  block. 

(8)  Removes  need  of  a  flush  curl)lng. 

(9)  Eliminates    the    rumbling    in    brick    pavements. 

Experimental  sections  of  brick  pavement  without  sand 
cushion  have  been  put  down  in  Cleveland,  Ohio,  by  the  city 
in  co-operation  with  the  Case  School  of  Applied  Science. 
The  following  information  relative  to  the  work  has  been 
.supplied  by  Maurice  B.  Greenough,  Instructor  in  Highway 
Engineering  at  the  Case  School: 

Those  streets  of  which  you  Inquire  which  were  laid  In 
Cleveland  without  the  sand  cushion  are  of  two  kinds — those 
in  which  bricks  were  laid  on  a  sand-cement  cushion  which  was 
substituted  for  the  standard  sand  cushion  and  a  portlop  ofan 
experimental  street  in  which  brick  were  laid  upon  the  green 
concrete  directly, 
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I  take  it  that  it  is  the  latter  method  in  which  you  are  par- 
ticularly interested  at  this  time.  Its  construction  was  as  fol- 
lows: 

Base,  6  ins.  of  1:3:6  concrete,  reinforced  with  triangular  wire 
mesh,  placed  in  the  center  of  the  concrete. 

Concrete  was  mixed  by  machinery  and  placed  in  wheelbar- 
rows on  account  of  the  short  stretch  which  was  under  con- 
struction. It  was  smoothed  off  to  grade  and  crowned  with 
shovels.  The  best  results  with  the  surfacing  were  obtained 
by  allowing  the  concrete  to  set  for  30  to  45  minutes  before 
placing  the  brick  in  position.  After  the  brick  (which  were 
5  ins.)  were  placed,  they  were  brought  to  a  smooth  surface 
by   means   of   a   hand   tamper   weighing   about   150   lbs. 

You  will  notice  in  this  construction  that  no  templates  were 
used  to  obtain  an  even  surface.  There  was  such  a  small 
amount,  60  ft.,  to  be  laid  on  the  experimental  street  that  it 
was  not  deemed  worth  while  to  go  to  the  expense  of  building 
a  template.  Undoubtedly,  better  results  are  obtained  by  its 
use. 

While  it  is  rather  soon,  to  draw  any  conclusions  regarding 
the  effectiveness  of  this  type  of  construction,  all  the  indica- 
tions, both  from  the  practical  and  theoretical  points  of  view, 
are    in    its   favor. 

On  the  East  65th  St.  experimental  pavement  the  monolithic 
section  abuts  on  a  section  constructed  with  a  6-in.  concrete 
base  and  a  1^-in.  sand  cushion.  The  sand  cushion  section 
has  already  failed  for  a  distance  of  2  ft.  from  the  intersection 
under  4  months  of  traffic.     The  monolithic  section  is  still  intact. 

Considerable  brick  pavement  with  a  cement-sand  cushion 
was   laid   during   1915   in   Cuyahoga   County,   Ohio,   the   total 


BRICK     r.VVEMENT     OF     "MONOLITHIC"     TYl'E— SHOWING 
COMPLETED  PAVEMENT  BEFORE  BUILDING  SHOULDERS. 

amount,  according  to  County  Engineer  W.  A.  Stinchcomb, 
being  36,280  sq.  yds.  to  the  1st  of  December.  The  increase 
in  cost  as  compared  with  the  plain  sand  cushion,  according 
to  Mr.  Stinchcomb,  has  varied  from  -8  to  23  cts.  per  sq.  yd., 
the  average  being  17.8  cts.  for  all  the  work  done.  He  also 
stated  that  jobs  under  construction  at  the  time  of  writing 
were  being  put  in  at  an  average  advance  of  14.2  cts.  per  sq. 
yd.,  while  the  average  price  bid  for  cement-sand  cushion  was 
10  cts.  per  sq.  yd.  more  than  for  plain  sand,  the  apparent 
discrepancy  being  due  to  the  fact  that  some  of  the  work 
under  contract  was  being  done  under  supplementary  agree- 
ments made  after  the  contracts  were  let. 

According  to  City  Engineer  W.  E.  Sarver  of  Canton, 
Ohio,  while  no  brick  pavement  without  the  sand  cushion 
has  been  laid  in  the  city  there  is,  on  the  Massillon-Akron 
Road,  several  miles  north  of  the  city  of  Massillon,  an  experi- 
mental section  of  this  type  laid  by  Stark  County.  This 
is  part  of  a  road,  several  miles  in  length,  paved  with 
brick.  The  experimental  section  is  paved  to  a  width  of 
16  ft.  4  ins.,  the  foundation  being  of  concrete,  4  ins.  in  thick- 
ness. On  this  section  the  curbs,  which  on  the  remainder  of 
the  road  were  built  with  the  foundation,  were  omitted. 

The  concrete  foundation  was  placed  20  to  30  ft.  in  advance 
of  the  brick  laying  and  finished  by  means  of  a  tamping  tem- 
plate.   This  template  was  drawn  back  and  forth  upon  wooden 
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forms  placed  at  the  sides  of  the  road,  at  the  same  time  being 
raised  and  lowered  from  /i  to  '/i  in.  This  produced  a  smooth 
and  uniform  surface.  The  ■  bricks  were  laid  directly  upon 
this  foundation  and  rolled  with  a  hand  roller,  longitudinally, 
transversely  and  at  an  angle,  until  a  very  smooth  surface  was 
obtained.  An  inspection  of  the  pavement  a  few  minutes 
after  laying,  according  to  Mr.  Sarver,  showed  that  the  mortar 
had  been  brought  to  the  surface  of  the  concrete  and  had 
extended  up  into  the  joints  from  J4  to  J4  '"•  Such  low  spots 
as  developed,  evidently  from  the  sinking  of  the  brick  into 
spots  where  the  mixture  was  too  wet,  were  corrected  by  lifting 
out  the  brick,  spreading  upon  the  concrete  a  dry  mortar 
composed  of  one  part  cement  to  one  part  of  grouting  sand, 
replacing  the  brick  and  rolling  it  as  before.  The  reroUing 
of  the  brick  in  such  spots  produced  the  same  result  in  flush- 
ing the  mortar  to  the  surface  and  up  into  the  joints  as  was 
noticed  on  the  rest  of  the  pavement.  The  joints  were 
grouted  with  a  1:1  mortar,  the  grouting  being  carried  on 
simultaneously  with  the  other  work  so  that  at  the  end  of  a 
day's  work  the  pavement  had  been  completed  from  the 
subgrade  to  the  earth  covering. 

A  statement  of  Mr.  Sarver's  opinion  of  this  type  of  con- 
struction is  printed  on  a  subsequent  page. 

Opinions  of  Various  Engineers 

In  the  following  pages  are  extracts  from  letters  received 
from  various  engineers  in  reply  to  the  requests  for  state- 
ments to  which  previous  reference  has  been  made.  The  en- 
gineers quoted  are  all  men  who  have  had  experience  in  the 
type  of  construction  under  discussion,  or  who  have  observed 
such  work  and  the  results  obtained. 
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It  should  be  noted  that  the  first  of  the  following  state- 
ments is  from  a  paper  presented  by  Mr.  Tillson  at  the  recent 
road  congress  at  Worcester,  Mass.  The  paper,  which  was 
entitled,  "City  Pavements,"  dealt  with  the  methods  of  con- 
structing various  pavements,  and  the  discussion  printed  here 
was  taken  from  that  portion  of  the  paper  dealing  with  stone 
pavements.  Under  the  heading  "Brick  Pavements,"  how- 
ever, Mr.  Tillson  called  attention  to  this  discussion  and 
stated  that  he  felt  that  the  conclusions  regarding  stone  pave- 
ments would  hold  good  for  brick  pavements  and  that  he 
believed  better  results  would  be  obtained  with  the  sand 
cushion  than  with  the  mortar  bed. 

GEORGE  W.  TILLSON 

Coasultinc  EasiBecr  to  the  President  of  the  Borough  of  Brooklyn,  New 

York,  N.   Y. 

Practically  all  stone  blocks  laid  up  to  the  present  time 
have  been  laid  on  a  sand  cushion.  There  is,  however,  at  the 
present  time  a  discussion  going  on  to  a  certain  extent  in  the 
technical  press  an9  among  engineers  as  to  the  advisability 
of  using  a  mortar  bed  for  stone  blocks.  If  this  be  done, 
the  whole  pavement,  including  the  foundation,  will  be  prac- 
tically one  piece  of  masonry  construction  and  extremely 
solid,  so  solid  in  fact  that  the  wear  under  traffic  will  be  more 
than  if  it  were  resilient.  If  the  pavement  itself  has  a  cement 
filler,  and  so  becomes  a  monolith,  this  objection  is  not  so 
great,  but  the  more  solid  a  stone  pavement  is  the  more  noisy 
will  it  be  and  the  greater  its  wear. 

If  a  cheap  cushion  could  be  made  of  some  resilient  material, 
say  a  combination  of  certain  bitumens  with  sand  or  stone, 
the  writer  thinks  it  would  be  much  more  satisfactory  than  a 
mortar  bed.  As  has  been  said,  the  greatest  objection  to  a 
granite  pavement  is  its  noisiness,  and  if  each  individual  block 
can  be  segregated  so  that  a  resilient  substance  will  separate 
it  from  every  other  block  or  the  foundation  itself,  a  pave- 
ment the  least  noisy  of  all  can  be  obtained.  If,  foN  instance, 
stone  blocks  could  rest  on  an  India  rubber  cushion,  with  the 
spaces  between  the  blocks  filled  with  India  rubber,  the  pave- 
ment would  be  resilient,  as  quiet  as  possible,  and,  on 
account  of  its  resiliency,  show  the  least  wear  under  traffic. 
While  it  is  undoubtedly  impossible  to  obtain  such  a  con- 
dition, it  can  be  approached  by  filling  the  joints  and  the 
spaces  under  the  blocks  with  some  bituminous  material  that 
will  have  as  many  as  possible  of  the  qualities  of  India  rubber. 

W.  A.  STINCHCOMB 
County   Enfineer,  Cuyahoga  County,  Ohio. 

Our  experience  so  far  seems  to  indicate  that  the  cement- 
sand  cushion  is  going  to  solve  many  of  the  difficulties  with 
brick  pavements  due  to  the  longtitudinal  cracks  and  to  the 
breaking  of  bond  and  the  settling  of  the  brick,  and'  fracturing 
of  the  brick  due  to  the  bond  breaking.  We  do  find  the  follow- 
ing defect  more  common  than  under  the  old  plan  of  merely 
sand  cushion,  which  was  to  be  expected;  namely,  that  thcv 
pavement  shows  a  more  decided  tendency  to  transverse 
cracks,  which  occur  on  a  16-ft.  country  road  about  from  SO 
to  75  ft  I  anticipate  no  particular  difficulty  by  reason  of  that 
trouble,  but  believe  the  same  will  have  to  be  handled  the 
same  as  cracks  would  be  on  concrete  roads,  by  filling  the 
joints  with  a  combination  of  sand  and  some  form  of  bitumin- 
ous material. 

I  believe  that  the  cement-sand  cushion  or  some  method  of 
constructing  the  pavement  by  which  the  wearing  surface  is 
laid  immediately  on  the  base  is  advisable.  In  my  opinion 
it  strengthens  the  construction  in  two  ways,  in  that  it  has  a 
tendency  to  avoid  longitudinal  cracking  and  breaking  of  the 
bond  due  to  the  settlement  of  the  block  into  the  sand  cush- 
ion, or  to  the  saturation  of  such  cushion,  but  that  it  also  in- 
creases the  strength  of  the  pavement  as  a  whole  by  making 
the  same  a  monolithic  structure,  so  that  when  considered  as  a 
slab  supporting  a  load,  its  strength  is  increased  by  reason 
of  the  increased  effective  depth  of  the  structure. 


Our  present  cross  section  provides  for  a  section  flat  on 
the  bottom  with  a  combination  curb  and  base  constructed 
as  a  monolith,  the  width  of  the  curb  being  8  ins.,  and  the 
crown  mq^e  in  the  top  of  the  base,  so  that  we  have  a  pave- 
ment about  2  ins.  tliicker  in  the  center  than  at  the  side,  which 
I  believe  is  right  and  proper,  for  at  that  point  the  greatest 
bending  stresses  must  occur.  With  that  type  of  construc- 
tion, using  the  curb,  I  can  see  no  ready  means  of  laying  the 
pavement  directly  on  the  base,  and  I  am  not  absolutely  sure 
at  present  whether  the  type  of  pavement  now  being  laid  at 
Paris,  111.,  where  no  curb  is  used  and  where  the  thickness  of 
the  pavement  is  reduced  by  the  amount  of  cushion  formerly 
used,  would  be  cheaper  than  the  type  we  are  using  or  not, 
when  you  consider  the  fact  that  our  curbing  is  much  cheaper 
than  an  equivalent  area  of  brick  pavement  and  yet  is  effec- 
tive and  answers  as  a  paved  surface,  while  the  cushion  we  use 
acts  as  that  much  additional  base  under  the  pavement. 

I  might  add  that  on  the  repairs  which  are  now  being  made 
on  our  roads  we  are  laying  the  brick  directly  upon  the  green 
concrete.  While  this  practice  has  been  followed  only  a  por- 
tion of  this  season,  the  results  so  far,  while  increasing  slightly 
the  cost,  in  my  opinion,  justify  the  act. 

WM.   H.   CONNELL 
Chief  of  the  Bureau  of  Highways  and  Street  Cleaning.  Philadelphia,   Pa. 

I  really  would  not  care  at  the  present  time  to  enter  inio 
the  discussion  relative  to  the  practice  of  constructing  brick 
pavements  without  a  sand  cushion,  as  I  do  not  think  that 
the  studies  that  have  been  carried  on  in  this  connection 
are  sufficiently  developed  to  make  any  very  definite  state- 
ment. I  do  believe,  however,  that  the  sand  cushion  shoul<l 
be  reduced  to  1  in.  and  I  am  now  using  a  1-in.  sand  cushion. 

W.   T.   BLACKBURN 
Consulting  Engineer,  Dunn  Wire-Cutting-Lug  Brick  Co. 

I  am  of  the  opinion  tliat  the  sand  cushion  has  been 
of  no  other  value  than  a  convenience  in  the  construction 
of  a  brick  pavement  and  that  the  use  of  the  dry  mortar  cush- 
ion, or  the  construction  of  the  brick  pavement  where  the 
bricks  are  laid  directly  on  the  green  mortai  and  rolled  with 
a  light  roller,  will  prove  to  be  far  more  satisfactory  an<l 
eliminate  the  possibility  of  the  sand  being  forced  up  between 
the  brick,  reducing  the  depth  of  the  cement  filler,  and  will 
give  a  support  at  all  times  to  the  individual  unit  and  result  in 
a  pavement  more  durable  and  economical  to  construct.  As 
far  as  I  can  learn,  pavements  built  in  this  manner  have  proven 
satisfactory. 

We  have  something  over  two  miles  of  brick  pavenienc 
where  the  bricks  were  laid  directly  on  the  green  mortar, 
constructed  this  year  in  the  vicinity  of  Paris,  111.  The  type 
of  construction  has  been  followed  in  several  communities, 
and  thus  far  tlie  methods  adopted  have  proven  very  satis- 
factory. I  think  it  only  remains  for  the  engineer  to  provide 
specifications  that  will  meet  all  of  the  different  conditions 
that  may  arise. 

W.    W.    MARR 
Chief   State    Highway    Engineer    of    Illinois. 

We  have  done  quite  a  good  deal  of  this  work  and  are 
very  much  impressed  with  the  many  desirable  features  we 
have  noted.  Personally,  I  think  it  is  an  ideal  method  of  build- 
ing brick  rural  highways,  and  now  we  are  reducing  the  cost  of 
such  construction  by  reducing  the  thickness  of  the  concrete 
base  and  by  using  lighter  types  of  brick. 

All  of  our  experiments  so  far  have  been  successful,  as  far 
as  we  have  been  able  to  judge  in  the  time  since  the  con- 
struction was  done. 

I  think  a  great  deal  of  money  is  wasted  in  concrete  founda- 
tions for  brick  pavements  on  rural  highways.  When  we  stop 
to  consider  that  a  dry  earth  road  sustains  any  load  we  place 
upon  it  without  showing  any  appreciable  depression,  it  seems 
apparent  that  ordinary  earth  in  proper  condition  will  fully 
sustain  our  traffic.  If  then,  we  lay  sufficient  sand  and  cement, 
say  1  in.  thick,  mixed  about  1  to  3,  over  a  properly  graded 
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road  as  a  cushion  or  base  which  operates  mainly  to  pre- 
vent earth  from  rolling  up  into  the  joints  of  the  brick  during 
construction,  and  then  fill  the  joints  perfectly  with  a  grout 
filler,  I  see  no  reason  why  the  type  will  not  meet  all  of  the 
requirements  of  ordinarily  heavy  traveled  country  highways 
and  at  a  considerably  less  cost  than  the  types  now  adopted. 
We  have  made  some  experiments  along  this  line  and  have 
great  hopes  for  their  success. 

W.  W.  CROSBY 
Consulting    Engineer,    Baltimore,    Md. 

Sand  cushions  have  been  used  between  the  foundation  and 
the  wearing  course  of  vitrified  brick  as  well  as  other  block 
pavements,  for  two  reasons.  The  first  is  because  the  layer 
of  sand  affords  a  cheap  and  easy  way  of  compensating  for 
any  deficiencies  in  evenness  of  the  surface  of  the  foundation 
and  for  variations  in  the  depth  of  the  brick.  The  second 
reason  is  the  belief  that  this  layer  of  sand,  interposed  be- 
tween the  firm  foundation  and  the  hard,  rigid  wearing  course, 
gives  a  certain  amount  of  resiliency  to  the  latter  under  traf- 
fic, and  decreases  to  some  extent  the  resonance  of  the  com- 
pleted pavement. 

The  difficulties  in  the  use  of  the  sand  cushion  have  been 
those  of  securing  an  even  layer  of  sand,  uniform  in  composi- 
tion, compaction,  and  thickness,  and  those  of  preserving  it 
in  place  in  this  condition.  These  difficulties  have  not  been 
inconsiderable,  and  have  warranted  great  care  and  much 
thought  being  given  to  the  selection  of  the  sand  and  to  its 
placing.  Even  then,  it  has  been  found  necessary  to  take 
precautions  against  subsequent  displacement  of  the  cushion 
through   causes   frequently   present. 

Attempts  have  been  made  along  various  lines  to  accomplish 
the  desired  results  and  to  overcome  the  objections  to  plain 
sand  cushions  by  the  substitution  of  other  layers  or  cushions, 
such,  for  instance,  as  a  mixture  of  sand  and  pitch,  and  sug- 
gestions have  been  made  for  a  mixture  of  pitch  and  saw- 
dust, which  might  in  some  cases  be  advantageous.  None  of 
these  attempts  or  suggestions  have  been  experimented  with 
long  enough  as  yet  to  warrant  conclusions  from  them. 

The  most  recent  suggestion  is  the  substitution  for  the 
plain  sand  of  a  lean  mixture  of  Portland  cement  and  sand,,  it 
l)eing  held  that  little  or  no  increase  in  cost  would  result,  and 
that  the  cement  would  effectively  prevent  any  displacement 
of  the  sand  particles.  To  do  this,  it  must  necessarily  either 
fill  the  voids  in  the  sand  particles,  so  as  to  bring  about  the 
condition  of  inherent  stability  in  the  layer  and  thus  prevent 
its  displacement  except  where  the  flow  into  an  opening  is 
possible,  or  the  cement  must  act  as  in  the  case  of  mortar  or 
concrete  which  has  become  set.  Undoubtedly  it  must  do 
one  or  the  other,  but  in  either  case,  it  would  seem  as  thougli 
an  inevitable  decrease  or  the  elimination  of  all  resilency  in 
the  sand  layer  must  follow.  With  any  such  decrease  or 
elimination,  it  would  seem  that  the  rigidity  of  the  brick  pave- 
ment and  its  resonance  must  similarly  increase.  Where  motor 
traffic  on  rubber  tires  is  alone  to  be  considered,  the  result 
should  not  be  objectionable,  but  where  animal-drawn  traffic 
and  hard  tires  are  to  be  used,  it  would  seem  as  though  any 
increase  in  the  rigidity  or  resonance  of  brick  pavements 
would  seriously  interfere  with  their  selection  for  use  under 
such  traffic. 

A  sand  cushion  properly  provided  and  preserved  in  place 
affords  an  entirely  satisfactory  bed  for  the  brick  in  the  wear- 
ing course  and  seems  to  permit  the  development  of  the  high- 
est possible  results  from  the  use  of  brick.  A  more  rigid 
support  to  the  brick  may  increase  its  liability  to  fracture 
under  shock.  On  the  other  hand,  the  liability  of  the  plain' 
'sand  cushion  to  become  displaced  during  the  operations  of 
construction  or  thereafter  may  result  in  uneven  support  to 
the  brick  and  thus  afford,  when  so  displaced,  an  excellent 
opportunity  for  the  unevenly  supported  brick  to  become 
broken  under  the  strains  coming  on  them. 


The  writer  believes  that  the  experience  with  mortar  cus.i- 
ions  in  brick  pavements  is  yet  too  brief  to  warrant  definite 
conclusions  being  expressed  at  this  time.  He  believes  that 
the  experiments  along  this  line  are  for  the  present  well  worth 
while,  but  he  is  more  inclined  to  the  replacement  of  the 
plain  sand  cushions  with  a  more  resilient  cushion,  such  is 
a  mixture  of  sand  and  pitch,  of  wood  fiber  and  pitch,  or  of 
sawdust  and  pitch,  than  to  the  substitution  of  a  rigid  layer 
of  sand  and  cement. 

*  D.  MOOMAW 

Road  Engineer  of  Cuyahoga  County,  Ohio 

Our  first  pavement  of  this  type  was  started  in  the  spring 
of  1915. 

We  shall  endeavor  to  eliminate  entirely  the  plain  sand 
cushion  from  our  pavement  construction  in  the  future. 

In  our  repair  work  which  is  done  by  direct  labor,  we  art; 
putting  in  the  purely  monolithic  construction  similar  to  that 
used  in  Paris,  111.  On  this  work,  however,  we  do  not  sprea  1 
the  dry  mixture  of  cement  and  sand  upon  the  fresh  co.i- 
crete,  but  depend  upon  getting  enough  fresh  mortar  on  the 
top  to  form  a  bond  with  the  brick. 

NELSON  P.  LEWIS 
Chief  Engineer,  Board  of  Estimate  and  Apportionment,  New  York,  N.  Y. 

I  believe  that  the  sand  cushion  usually  used  under  brick 
pavements  is  thicker  than  necessary  and  can  advantageously 
be  reduced,  the  thickness  required  being  dependent  upon  the 
uniformity  in  depth  of  the  brick  and  smoothness  of  the  con- 
crete foundation,  in  which  there  will  always  be  some  irreg- 
ularity. I  believe  that  there'  is  need  of  a  cushion  of  some 
sort  under  brick  pavements,  as  the  material  is  too  rigid  and 
non-resilient  to  be  placed  directly  on  a  concrete  base.  I 
think  that  the  sand  cushion  could  in  the  case  of  brick  of 
uniform  depth  and  a  smooth  concrete  base  "be  reduced  to 
three-quarters  of  an  inch,  and  I  further  believe  that  if  the 
surface  of  the  concrete  foundation  can  be  made  more  uniform 
than  is  the  common  practice,  a  bituminous  cushion  could 
advantageously  be  substituted  for  the  sand,  the  thickness  of 
this  cushion  being  perhaps  not  more  than  one-quarter  of  an 
inch.  I  do  not  believe  that  it  would  be  wise  to  dispense  with 
the  cushion  altogether  as  has  sometimes  been  suggested,  or 
that  it  would  be  wise  to  bed  the  brick  in  cement  mortar. 
The  resulting  pavement  would  be  entirely  lacking  in  resil- 
iency, and,  while  it  might  be  adapted  to  automobile  traific, 
it  would  be  very  unfavorable  to  horse-drawn  traffic. 

I  do  not  feel  justified  at  the  present  time  in  expressing  any 
more  definite  opinion  on  this  subject. 

H.  W.  DURHAM 
Consulting  Engineer,  New  York,  N.  Y. 

The  writer  has  had  considerable  experience  in  the  con- 
struction of  brick  pavements  where  a  sand  cushion  was  em- 
ployed. On  no  occasion  has  there  come  to  his  attention  any 
case  of  failure  or  defect  in  a  brick  pavement  arising  from 
the  displacement  of  a  sand  cushion,  subsequent  to  the  com- 
pletion of  construction.  If  a  concrete  foundation  is  used 
under  the  sand  cushion,  and  the  pavement  is  laid  between 
solid  curbs,  it  is  difficult  to  conceive  of  any  way  in  which 
failure  could  result  from  movement  in  the  sand  cushion, 
unless  it  was  caused  by  some  subsidence  of  the  foundation, 
which  would  injure  the  wearing  surface  no  matter  what 
method  was  employed  for  bedding  it. 

The  proposed  alternative  to  be  used  when  sand  cushion 
is  omitted  is  generally  referred  to  as  a  mortar  bed.  Hardly 
ever,  however,  is  any  statement  made  as  to  what  is  meant 
by  this  term.  Two  possible  methods  can  be  employed.  In 
one  case,  the  mortar  bed  is  merely  a  sand  cushion  to  which 
has  been  added  a  certain  proportion,  usually  1  to  1,  or  1  to  2 
of  Portland  cement,  and  the  mixture  spread  virtually  dry  or 
only  slighly  dampened  previously  to  laying  the  brick.  The 
writer  has  employed  this  me.thod  in  the  laying  of  asphalt 
block  and  wood  block  pavements,  and,  of  course,  it  can  V 
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used  in  the  same  way  with  brick.  The  difference,  however, 
would  be  that  each  of  the  two  former  types  of  wearing  sur- 
face possesses  some  inherent  elasticity,  which  is  not  the  case 
with  brick. 

The  so-called  mortar  bed  eventually  sets  to  a  consistency 
somewhat  resembling  plaster,  and  while  it  is  rigid  does  not, 
of  course,  possess  the  strength  of  the  concrete  to  which  it 
forms  a  surface.  An  alternative  to  this  would  be  the  use 
of  a  wet  mortar  surface  plastered  on  the  concrete  founda- 
tion before  it  had  taken  its  final  set.  The  writer  is  not 
familiar  with  any  case  where  this  latter  method  has  been 
employed  in  this  country.  It  is  used  in  Europe  to  get  a 
smooth  concrete  surface  on  which  to  lay  wood  block. 

If  it  should  be  used  with  brick  there  is  no  question  but 
that  it  would  result  in  a  monolithic  type  of  pavement  con- 
struction, and  would  present  some  ground  for  the  advocates 
of  monolithic  concrete  road  surface  to  inquire  why  the  brick 
wearing  surface  should  not  be  omitted  altogether.  It  is  the 
writer's  belief,  based  on  observation  and  the  construction  of 
brick,  asphalt  block,  wood  block  and  granite  block  pave- 
ment, that  where  the  block  which  is  to  form  the  wearing 
surface  is  in  itself  rigid,  it  will  be  more  satisfactorily  laid 
on  a  thin  cushion  of  sand  spread  on  a  concrete  foundation, 
and  that  the  addition  of  cement  to  this  sand,  will  offer  no 
return  of  any  value  commensurate  with  the  additional  cost. 

ROBERT    HOFFMAN 

Commissioner  and  Chief  Engineer  of  the  Department   of  Public  Service, 

Cleveland,  Ohio 

We  have  laid  several  stretches  of  pavement  this  year,  usin? 
as  a  cushion  a  mixture  of  1  part  cement  to  4  parts  sand. 

This  work  has  been  experimental,  in  order  to  determini-. 
if  possible,  what  virture  there  is  in  this  kind  of  construj- 
tion.     So  far  no  objections  have  arisen. 

In  my  judgment,  the  addition  of  cement  to  the  sand  cush- 
ion certainly  cannot  be  detrimental,  so  that  we  may  look 
for  an  improvement  in  the  construction  of  brick  pavements 
by  the  use  of  this  kind  of  a  cushion. 

After  our  pavements  have  passed  through  a  winter  season, 
we  may  be  better  able  to  draw  conclusions  in  reference  to 
the  matter  herein  mentioned. 

RODNEY  L.   BELL 
Division    Engineer,    Illinois    State    Highway    Department 

At  the  present  time  this  work  (Edgar  Co.,  11!.,)  is  showin:j 
up  nicely.  We  have  been  keeping  close  tab  on  the  exposed 
ends  of  this  work  and  so  far  there  has  been  no  sign  of  any 
cleavage  between  the  concrete  base  and  the  brick  wearing 
surface 

As  to  my  personal  opinion  of  this  type  of  work,  I  feci 
that,  while  we  may  find  things  that  will  need  to  be  cor- 
rected, we  have  come  nearer  to  finding  the  ideal  brick  pave- 
ment in  this  than  in  any  other  type  of  construction  which 
has  ever  been  attempted. 

We  have  had  a  number  of  visitors  to  our  work  here  at 
Paris  this  summer  and,  after  seeing  how  this  work  was 
constructed,  they  have  all  practically  agreed  that,  insofar  as 
they  could  tell  at  this  time,  this  is  the  ideal  way  to  build 
a  brick  pavement. 

R.    KEITH   COMPTON 
Chairman    and    Consultinf   Engineer   of    the   Paving   Conmission,    Balti- 
more, Md. 

The  first  work  of  this  character  in  Baltimore  was  done  in 
1906.  Only  one  street  was  done  at  that  time,  as  we  then 
followed  the  standard  specifications  used  all  over  the  country 
celling  for  a  sand  cushion,  and  this  sand  cushion  was  kept 
in  use  until  I  made  one  or  two  experiments  in  1914.  This 
year  (1915)  all  of  our  work  has  been  on  a  cement-sand 
cushion  mixed  1  of  cement  to  5  of  sand. 

With  the  street  before  me  still  in  good  condition  laid  in 
1906,  the  experiments  which  I  made  last  year,  and  with  the 
1915  work  before  me,  some  of  which  has  been  under  traffic, 
and  very  heavy  traffic  at  that,  since  March  1st,  and  with  abso- 


lutely no  failures  in  the  grouting,  I   am   convinced  that  the 
cement-sand  cushion  is  the  proper  thing. 

G.  L.  SICKAFOOSE 
w  County    Surveyor,    Stark   County,    Ohio 

I  have  examined  some  brick  roads  constructed  without  n 
sand  cushion. 

I  have  been  building  brick  roads  for  about  fifteen  years,  anil 
I  see  no  reason  for  using  a  sand  cushion  as  I  am  led  to  be- 
lieve the  sand  only  adds  an  element  of  weakness.  I  have 
thought  well  enough  of  this  kind  of  construction  to  put  in 
over  400  ft.  this  season  of  a  sample  pavement,  and  I  will 
watch   it   closely   for   developments. 

W.    E.   SARVER 
City   Engineer  of  Canton,   Ohio. 

The  writer  was  very  much  impressed  with  the  possibilities 
of  this  type  of  construction  and  believes  that  this  or  some 
similar  type  is  the  proper  one  for  cement  grouted  pavements, 
both  on  account  of  the  elimination  of  the  variable  and  unsat- 
isfactory sand  bed  and  the  less  cost.  Taking  into  account 
excavation,  the  elimination  of  the  cost  and  expense  of  the 
sand  bed,  and  especially  upon  county  road,  the  elimination  of 
curbs,  the  cost  of  this  type  of  pavement  should  be  reduced 
by  from  8  to  10  cents  per  sq.  yd.  This  department  intends 
to  construct  at  least  one  street  this  coming  season,  part  of 
which  will  be  of  this  type  and  part  of  the  "Paris"  type — 
dry   mortar   bed. 

It  has  been  the  opinion  of  the  writer,  for  several  years, 
that  the  term  "sand  cushion"  is  a  misnomer  and  that  a  sand 
cushion  is  undesirable  and  a  grave  mistake.  The  only  real 
function  of  the  sand  is  as  a  bed;  it  is  required  only  for 
producing  a  smooth  surface  in  the  wearing  surface  of  the 
pavement.  With  this  in  view,  we  have  reduced  the  sand  be:l 
from  2  ins.  to  1  in.  in  thickness,  and  required  a  more  uniform 
thickness,  obtained  by  more  care  in  the  surface  of  the  con- 
crete base.  We  have  also  required  a  loamy  sand,  kept  moist 
while  being  compacted,  so  as  to  produce  a  firm  bed  instead 
of  a  cushion.  The  results  have  been  so  satisfactory  that 
we  have  reached  the  conclusion  that  the  less  sand  the  better. 
Then  why  not  omit  the  sand  entirely  and  remove  one  of  the 
obvious  errors  in  the  supposition  that  two  rigid  bodies  will 
work  in  perfect  harmony  when  an  uneven,  un-uniform  and 
shifting  material  lies  between  them? 

A  study  of  the  condition  of  cement  grouted  streets  con- 
structed two  and  three  years  ago  revealed  the  fact  that 
only  three  out  of  some  twenty-five  or  thirty  streets  have 
longitudinal  cracks  that  are  at  all  noticeable.  One  of  these 
was  constructed  upon  springy  ground,  that  was  practically 
impassable  except  in  the  summer  months,  underdrains  placed 
below  the  curb  lines  and  on  the  property  side  of  the  side- 
walks being  put  in  where  the  condition  of  the  earth  made  it 
seem  necessary.  Where  these  drains  were  placed  the  pave- 
ment is  perfect,  but  at  several  other  places  which,  it  developed 
later,  should  have  been  similarity  under-drained,  the  pavement 
has  not  cracked.  On  the  other  two  streets  where  the  cracks 
developed  early  in  the  spring  of  the  second  year,  it  has 
developed  that  they  were  constructed  in  an  old  huckleberry 
swamp  and  consequently  were  not  properly  drained.  An  in- 
vestigation was  made  on  the  last  named  streets  by  taking  up 
the  pavement,  to  determine  the  cause  of  the  cracking,  being 
of  the  opinion  that  the  trouble  was  drainage  and  frost.  While 
we  fully  expected  to  find  the  concrete  base  also  cracked 
we  were  unable  to  find  such  to  be  the  case.  We  did  find  the 
concrete  base  wet  and  the  sand  cushion,  V/i  ins.  thick  in 
these  cases,  also  very  wet,  apparently  sufficiently  wet  to 
expand  enough  to  fracture  the  pavement  when  frozen. 

Our  experience  seems  to  show  that  we  practically  elimin- 
ated one  of  the  main  causes  of  the  longitudinal  cracking  of 
the  pavement  when  we  constructed  sand  bed  instead  of  sand 
cushion;  and  upon  clay  soil  we  arc  endeavoring  to  eliminate 
another  by  the  proper  drainage  of  the  subsoil. 
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The  failures  of  tlie  older  grouted  brick  streets  were  fou.id 
to  be  caused  by  two  things,  namely  the  use  of  sand  cushion, 
the   sand   protruding  up   into   the  joints   while   being   rolled, 


and  the  failure  to  place  grout  uniformly  in  the  total  depth  o£ 
the  brick,  caused  by  the  sand  in  the  joints  and  carelessness 
in  placing  the  grout. 


Highway  Work  in  Kentucky 


It  is  probably  not  generally  known  that  although  Ken- 
tucky has  only  recently  cominenced  the  conduct  of  high- 
way improvement  work  by  state  aid,  it  was  one  of  the  first 
states  in  which  the  central  government  took  an  active  part 
in  road  building.  It  is  a  fact,  however,  that  prior  to  1840 
the  commonwealth  had  expended  over  $2,000,000  for  the 
construction  of  macadam  roads. 

Over  a  century  ago,  the  Kentucky  General  Assembly  made 
provision  for  the  opening  of  roads  to  the  Virginia  line,  and 
in  1820  the  building  of  macadamized  roads  was  commenced. 
During  the  period  of  activity  prior  to  1850  and  the  dis- 
continuance of  internal  improvement  work  because  of  finan- 
cial and  political  conditions,  road  work  was  under  the  super- 
vision of  a  state   engineering  department  in  which  were   in- 


was  provided  for  by  the  creation  of  a  state  fund  derived  from 
the  license  tax  on   motor  vehicles. 

In  accordance  with  this  law,  Governor  McCreary  ap- 
pointed Robert  C.  Terrell,  at  that  time  Professor  of  Rural 
and  Highway  Engineering  at  the  University  of  Kentucky, 
as  the  first  Commissioner  of  Public  Roads.  Commissioner 
Terrell  entered  upon  the  duties  of  his  office  on  July  1,  1912. 
From  that  time  until  Jan.  1,  1915,  when  there  became  opera- 
tive a  law  giving  the  department  broader  powers  and  pro- 
viding for  the  use  of  state  money  in  road  work,  the  organi- 
zation of  the  Department  of  Public  Roads  was  completed  and 
a  large  amount  of  work  was  done  by  the  department  in 
preparing  plans  and  advising  with  local  officials.  During 
1912  approximately  $1,800,000  was  expended  by  the  counties 
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eluded  a  state  highway  engineer  at  a  salary  of  $5,000  a  year 
and  a  corps  of  assistants  who  were  paid  annual  salaries  rang- 
ing from  $1,100  to  $2,500.  The  roads  built  were  well  located 
on  60-ft.  rights  of  way  and  were  graded  to  widths  varying 
-from  24  to  30  ft.  between  ditches.  Telford  foundations  and 
macadam  surfaces  were  put  down  and  many  of  the  road- 
beds are  still  in  service  and  in  good  condition. 

After  the  end  of  this  early  work  there  was  no  attempt 
to  put  the  state  aid  principle  into  practice  until  1908.  In 
that  year  the  General  Assembly  made  laws  providing  for 
constitutional  amendment  permitting  the  state  to  lend  its 
credit  to  the  counties  for  the  construction  of  roads.  The 
amendment  was  ratified  by  the  voters  during  the  following 
year  and  in  1910  several  bills  designed  to  make  the  amend- 
ment operative  were  introduced  in  the  General  Assembly. 
In  1912  a  law  was  passed  establishing  the  Department  of 
Public  Roads. 

This  law  provided  that  the  chief  officer  of  this  division  of 
the  state  government  should  be  the  Commissioner  of  Public 
Roads  and  that  he  should  be  appointed  by  the  Governor 
on  or  before  July  1,  1912,  and  every  four  years  thereafter. 
The  appointment  of  the  necessary  stafif  was  vested  in  the 
Commissioner  of  Public  Roads,  with  the  approval  of  the 
Governor.  The  functions  of  the  department  were  to  be 
purely  advisory.     The  cost  of  the  department's  maintenance 


.\     SHORT    SPAN    REINFOHCIOn    CdXCRKTB    BRIDGE,    WITH 

CONCRETE    GUARD   RAILS,    ON   A   STATE   AID   ROAD 

IN   LEWIS    COUNTY,    KENTUCKY 

for  road  work.  The  county  expenditures  in  1913  were  about 
the  same,  and  in  1914  they  reached  a  total  of  about  $2,000,000. 
In  1914  the  General  Assembly  enacted  laws  creating  a 
system  of  state  highways  and  providing  for  money  aid  to 
the  counties.  The  state  highway  system,  according  to  the 
law,  comprises  "roads  connecting  the  county  seat  of  each 
county  of  the  commonwealth  with  the  county  seats  of  the 
adjoining  counties  by  the  most  direct  and  practical  route, 
and  the  county  seats  of  the  border  counties  of  the  common- 
wealth with  the  state  line  on  the  most  direct  and  practical 
route  leading  from  said  county  seats  to  the  county  seats  of 
the  adjoining  counties  in  the  adjacent  states."  It  was  fur- 
ther provided  that  these  roads  should  be  the  first  to  receive 
state  aid.  Another  law  provided  that  the  Commissioner  of 
Public  Roads  should  have  general  supervision  over  all  roads 
constructed,  improved  or  maintained,  either  wholly  or  in 
part,  with  state  funds.  Money  for  extending  state  aid  to  the 
counties  was  provided  for  by  a  law  levying  a  road  tax  of 
5  cts.  on  each  $100  of  taxable  property  in  the  state.  The 
funds  secured  by  this  tax  and  those  accruing  from  motor 
vehicle  fees  are  apportioned  to  the  counties,  any  county 
being  allowed  an  amount  equal  to  half  of  the  total  expendi- 
ture of  that  county  for  work  done  under  the  direction  of 
the  Commissioner  of  Public  Roads,  provided  that  in  any  one 
year   no   county   may   receive   more   than  2  per  cent,   of  the 
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total  amount  collected  for  the  state  road  fund  in  that  year. 
The  counties  tinance  the  work,  the  state's  share  being  paid 
upon  completion  of  the  improvement. 

These  laws  became  effective  Jan.  1,  1915,  and  the  coun- 
ties were  asked  to  file  their  applications  for  state  aid.  Of 
the  120  counties  in  the  state  104  made  application,  but  as 
14  failed  to  have  the  necessary  plans  prepared,  state  aid 
work  is  under  way  in  only  90.  In  these  there  are  being  built 
800  miles  of  highways  varying  from  earth  roads  to  roads 
paved  with  cement  concrete,  bituminous  surfaces  and  brick. 
The  surfaced  widths  vary  from  .9  ft.  for  single  track  roads 
graded  to  a  width  of  20  ft.  between  ditches  to  18  ft.  on 
roadbeds  24  ft.  wide  between  ditches. 

On  July  1,  1915,  there  was  in  the  treasury  an  unexpended 
balance  of  over  $210,000  obtained  from  motor  vehicle  license 
fees.  With  the  income  from  the  5-ct.  tax,  this  brought  the 
total  of  the  state  road  fund  for  1915  up  to  $747,519.  In 
addition  to  this  amount  to  be  paid  by  the  state,  the  counties 
pay  an  equal  amount  and,  in  many  instances,  will  expend 
still  more.  In  fourteen  counties,  additional  expenditures 
from  the  proceeds  of  bond  issues  have  been  made  during 
the  past  season.  The  counties  which  have  issued  bonds,  with 
the  amount  in  each  case,  are  as  follows: 

Ballard,  $300,000;  Bell,  $250,000;  Breathitt,  $150,000;  Car- 
roll, $50,000;  Clinton,  $50,000;  Fayette,  $300,000;  Greenup, 
$200,000;  Knox,  $200,000;  Laurel,  $100,000;  Lewis,  $150,000; 
Nicholas,  $125,000;  Rockcastle,  $100,000;  Russell,  $40,000; 
Whitley,  $250,000;  total,  $2,265,000. 

State  Commissioner  of  Public  Roads  Terrell  states  that 
while  75  per  cent,  of  the  counties  are  taking  advantage  of 
state  aid  it  is  certain  that  the  courts  of  counties  which  have 
not  previously  applied  for  state  aid  will  take  advantage  of 
the  law  this  year  and  that  the  work  will  go  forward  with 
much  more  ease  and  rapidity  than  during  last  year.  While 
the  results  obtained  during  the  year  1915,  according  to  Com- 
missioner Terrell,  were  eminently  satisfactory  both  to  the. 
state  and  county  officials^  there  is  no  doubt  that  results  in 
1916  will  be  far  better  than  those  obtained  in   1915. 

The  principal  officials  of  the  Kentucky  Department  of 
Public  Roads  is  as  follows:  Commissioner  of  Public  Roads, 
Robert  C.  Terrell;  Bridge  Engineer,  R.  Wiley;  Division  En- 
gineers, T.  B.  Webber,  J.  F.  Grimes  and  M.  D.  Ross;  Assist- 
ant Engineers,  W.  T.  McDyer  and  W.  A.  Obenchain;  Chief 
Clerk,  J.  M.  Kendall. 


The  Road  Official  and  His  Constituents 

Somewhat  caustic  but  doubtless  justifiable  comments  on 
the  relations  between  the  road  official  and  his  constituents 
were  made  in  a  paper  entitled  "Attitude  of  County  Com- 
missioners Toward  the  Public,"  read  at  the  sixteenth  annual 
convention  of  the  Washington  State  Good  Roads  Associa- 
tion last  fall  by  W.  H.  Reed,  of  the  Pierce  County  Board 
of  Commissioners,  who  is  also  President  of  the  Washington 
State  Association  of  County  Commissioners.  Commissioner 
Reed's  observations — for  printing  all  of  which  space  is, 
unfortunately,  not  available— will  probably  meet  with  the 
ready  indorsement  of  more  than  a  few  harassed  highway 
officials. 

With  the  decay  of  feudalism,  according  to  Mr.  Reed,  the 
people  embraced  the  ideas  of  those  economists  whose  teach- 
ings are  that  the  individual  is  the  unit  in  government  instead 
of  the  people  as  a  social  group.  The  avowed  purpose  of 
these  economists  was  to  make  it  impossible  for  the  democracy 
as  a  unit  to  interfere  with  the  desires  of  any  person  within 
the  democracy.     Regarding  this.  Commissioner  Reed  said: 

"This  political  tenet  runs  directly  counter  to  the  common 
weal,  the  public  welfare  doctrine  for  government.  It's  the 
deification  of  the  spirit  of  selfishness — the  'I  come  first' 
idea. 


"The  county  commissioner  learns  with  experience  that 
this  selfish  purpose  is  substantially  the  universal  one.  Hence 
his  attitude  toward  the  people  becomes  one  of  wariness. 
And,  if  he»  has  plenty  of  backbone,  and  aims  to  fulfill  his 
duty  as  a  public  officer,  he  fights  this  spirit  of  selfishness, 
without  being  swerved  by  friendship,  party  threats  or  votes — 
in  the  interest  of  the  common  good,  the  people  as  a  whole; 
and  he  thereby  cuts  his  own  throat,  for  the  people  not  imme- 
diately affected  care  not,  while  the  man  or  men.  Unsuccess- 
ful in  attaining  his  or  their  selfish  ends,  don't  forget." 

Commissioner  Reed  said  that  farmers  not  living  on  hard 
surfaced  roads  complained  that  the  commissioners  were 
spending  all  the  money  for  automobile  roads,  and  he  also 
said  that  a  grange  had  passed  resolutions  condemning  the 
board  for  building  hard  surfaced  roads,  claiming  that  the 
money  should  be  used  to  build  more  earth  roads  as  the  hard 
surfaced  roads  hurt  the  horses'  feet.  In  commenting  upon 
this,  Commissioner  Reed  said: 

"Doesn't  it  strike  you  as  astonishing — I  was  going  to  say 
astounding — that  a  body  of  farmers  could  deliberately  pass 
such  a  resolution  in  the  face  of  these  obvious  facts: 

"First:  The  permanent  higliway  money  pays  for  most 
of  our  hard  surfacing;  and  this  money  can  be  expended 
only  on  trunk  roadways. 

"Second:  The  chief  beneficiary  of  hard  surfacing,  for 
several  obvious  reasons,  is  the  farmer,  though  he  may  live 
on  dirt  road  laterals  which  lead  to  the  trunk  roads. 

"Third:  It  is  noticeable  that  where  there  are  good  dirt 
or  graveled  roads  adjoining  any  part  of  the  paved  portion  of 
the  roads,  they  seldom  show  wheel  tracks,  which  should 
be  there  if  the  humanely  perturbed  farmer  believed  the  pave- 
ment 'hurt  his  horses'  feet.'  " 

Many  examples  of  the  selfish  attitude  as  contrasted  with 
the  right  attitude  toward  public  work  were  cited  by  Commis- 
sioner Reed.  In  one  case  that  he  described,  the  farmers  in 
a  certain  locality,  who  had  had  an  undue  amount  of  road 
building  done  for  them,  voted  against  the  commissioner  who 
had  so  favored  them  because,  as  they  reasoned,  they  had 
sot  so  much  from  that  commissioner  already  that  their 
chances  for  more  roads  would  be  Iietter  with  a  new  officer. 

The  newspapers  were  severely  criticised  by  Commissioner 
Reed,  who  expressed  the  conviction  that  they  generally  play 
politics  and  seldom  care  for  the  good  of  the  people  as  a 
whole.  As  an  example  of  this,  he  cited  the  attitude  of  the 
press  in  connection  with  a  contract  on  which  sand  was 
.supplied  to  the  contractor  from  the  county  bunkers.  The 
facts,  as  recited  by  Commissioner  Reed,  were  as  follows: 

The  county  owned  some  land  favorably  located  for  the 
installation  of  sand  and  gravel  Ininkers  and,  accordingly, 
these  were  installed,  with  the  result  that  sand,  gravel  and 
crushed  rock  could  be  obtained  at  an  average  cost  of  33  cts. 
per  ton,  including  interest  on  the  investment  and  deprecia- 
tion on  the  plant.  The  previous  prices  for  these  materials 
had  been  from  50  to  55  cts.  per  ton  for  sand,  60  cts.  for 
gravel  and  $1.00  for  crushed  rock  at  the  plant.  In  advertis- 
ing for  bids  for  the  construction  of  a  hard  surfaced  road,  the 
county  offered  the  bidders  sand  at  30  cts.  per  ton,  on  cars  at 
the  bunkers.  Bidders,  consequently,  based  their  estimates 
on  sand  at  30  cts.  and  bid  accordingly.  It  afterwards  de- 
veloped that  the  county  couldn't  furnish  sufficient  sand  from 
its  own  bunkers  and,  therefore,  had  to  buy  sand  at  from  50 
to  55  cts.  and  sell  it  to  the  contractor  for  30  cts. 

It  was  explained  by  Commissioner  Reed  that  the  county 
sustained  no  loss  by  this  transaction  as  the  bidders  had  bid 
lower  than  they  would  had  not  the  county  arranged  to  supply 
sand;  and  the  shortage  of  sand  was  more  than  offset  by  the 
increased  yield  in  gravel.  The  facts  were  known  to  the 
press,  yet  for  purely  party  purposes  some  of  the  news- 
papers "derided  and  decried"  the  county  commissioners  for 
buying  sand  at  from  50  to  55  cts.  and  selling  it  at  30  cts. 
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The  Highway  System  of  Pennsylvania 


Pennsylvania's  area  and  location,  its  diversified  topography, 
its  large  rivers,  the  number  of  populous  cities  included  within 
its  borders  and  its  great  commerce  and  industries  combine 
to  make  highway  work  in  that  state  of  particular  interest. 
In  order  to  appreciate  the  character  and  the  magnitude  of 
the  road  work  now  being  done  by  the  state,  a  brief  survey 
of  the  factors  enumerated  is  necessary. 

Charles  II  of  England  granted  Pennsylvania  to  William 
Penn  in  payment  of  a  debt  of  £16,000.  As  described  in  the 
original  charter,  the  province  extended  westward  from  the 
Delaware  River  five  degrees  of  longitude  and  was  bounded 
on  the  north  by  "the  beginning  of  the  three  and  fortieth  par- 
allel of  northern  latitude"  and  on  the  south  by  "the  beginning 
of  the  fortieth  degree  of  northern  latitude."  The  present 
state  has  a  land  area  of  approximately  44,000  sq.  miles,  about 
one-fourth  of  which   is  covered  by  the  hills  and  mountains 


century  until  the  outbreak  of  the  Revolution,  the  settlement 
of  the  state  was  largely  by  Germans.  The  population  had 
passed  the  million  mark  by  1820  and  in  1910,  according  to 
the  census  of  that  year,  had  reached  the  total  of  7,665,111, 
making  Pennsylvania  the  second  largest  state  in  the  country 
in  point  of  population. 

The  movement  of  population  westward  created  a  demand 
for  roads,  and  the  state  was  the  scene  of  some  of  the  most 
famous  events  in  the  early  history  of  road  building  in  this 
country.  Between  1792  and  1794  the  Lancaster  Turnpike, 
the  first  stone  turnpike  built  in  America,  was  constructed 
between  Philadelphia  and  Lancaster.  It  was  built  by  a 
private  company,  and  it  was  the  first  of  the  privately  owned 
roads  that  later  became  so  common  not  only  in  Pennsylvania 
but  in  other  states.  It  formed  the  eastern  section  of  the  his- 
toric Forbes  Road,  which  connected  Philadelphia  and  Pitts- 


THE    OLD    NATIONAL    ROAD    IN    PENNSYLVANIA    AS    RECONSTRUCTED    BY    THE    STATE    HIGHWAY    DEPARTMENT- 
BITUMINOUS  WEARING   SURFACE. 


of  the  Appalachian  system.  The  Allegheny  Mountains  ex- 
tend nearly  across  the  state  in  a  general  northeasterly  direc- 
tion, dividing  it  roughly  into  two  parts.  There  are  many- 
large  rivers  within  the  state.  Among  them,  in  the  eastern 
portion,  are  the  Schuylkill  and  the  Lehigh,  which  are  the 
two  principal  branches  of  the  Delaware  River — the  eastern 
boundary  of  the  state — and  the  Susquehanna,  with  its  various 
tributaries,  of  which  the  Juniata  is  the  largest.  In  western 
Pennsylvania  are  the  Monongahela  and  the  Allegheny,  which 
unite  to  form  the  Ohio;  the  Youghiogheny;  the  Big  Beaver, 
and  the  Kiskimmitas.  There  are  about  97,850  miles  of  road 
in '  the  state.  Of  these  10,200  miles  arc  now  classed  as 
state  highways. 

The  state  was  first  settled  largely  by  Quakers,  and  until 
about  1700  most  of  the  settlers  were  English,  Welsh  and 
Irish.  In  1690  the  population  was  12,000  and  by  1790  this 
had  increased  to  about  434,000,  the  state  then  ranking  second 
in    number   of   inhabitants.      P'rom    early    in    the    eighteenth 


burgh,  passing  through  Lancaster,  Carlisle,  Shippensburg, 
Bedford,  Ligonier  and  Greensburg.  The  Forbes  Road  was 
an  important  channel  of  communication  between  the  East 
and  the  territory  considered  as  the  West  during  the  early 
days  of  the  country  and  was  known  by  diflferent  names  in 
various  parts  of  the  state.  The  Old  National  Road  was 
another  of  the  Pennsylvania  highways  built  between  1800 
and  1830.  Until  the  middle  of  the  nineteenth  century, 
these  roads  were  very  important  factors  in  the  inland  com- 
merce of  the  state,  but  the  construction  of  canals,  which 
commenced  about  1830,  and  the  coming  of  the  railroads  di- 
verted traffic  from  Pennsylvania  highways  as  it  did  from 
those  in  other  parts  of  the  country. 

Records  of  road  building  during  the  years  intervening  be- 
tween the  era  of  the  turnpikes  and  the  establishment  of 
the  State  Highway  Department  are  not  readily  available, 
the  work  during  that  time  being  administered  by  local  of- 
ficials.    In  1895,  however,  a  law  was  passed  authorizing  the 
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to   proride    for    the    systematic   im- 
of  township  roads,  issning  bonds  to  pay  for  the  • 
wofk.     This  bw   was  enacted  becanse  of  an  insistent  de- 
iMind    for    better    roads,    and    it    resulted    in    considerable 
piogieas  in  some  parts  of  ti>e  state. 

The  first  {Morisions  for  state  participation  in  road  bnild- 
iiV  a  Peansylrania  were  made  by  an  act  of  the  General 
Asscaably  ^hkh  was  approved  in  .\priL  1903.  .\t  the  next 
tT^swm  of  the  Legislature  this  law  was  amended  and  was 
appcoTcd  ia  May.  1906.  A  Sute  Highway  Department,  in 
cterge  of  a  State  Highway  Commissiooer  and  an  .\ssistant 
State  Highway  Commissioacr.  was  proTided  tor  by  the  law 
of  19QX  and  in  accordance  herewith  Joseph  \V.  Hanter  was 
appotated  to  die.  former  ofice,  which  he  held  until  Jane  1, 
1911.  The  Assistant  State  Highway  Commissioaer  was  George 


IZa  per  cent,  of  the  cost  of  the  work  was  paid  by  the 
county,  12K  per  cent,  by  the  townsh^  and  the  irmM'mimg 
75  per  cent,  by  the  sute.  If  application  were  made  fircct 
to  the  state,  the  township  paid  25  per  cent,  of  the  cost  a«d 
the  state  75  per  cent.  The  State  Highway  Depaitmeat 
all  surreys  and  plans  and  the  State  Highway 
awarded  the  contracts.  Besides  the  75  per  ccst.  of  the 
cost  of  construction,  the  state  paid  all  of  the  cost  of  admin- 
istration and  a  portion,  not  exceeding  73  per  cent,  of  the 
cost  of  maintenance. 

Work  doMe  ander  these  laws  indnded  the  iccoBstmctioa 
of  aboot  ^0  mSes  of  rood  at  a  total  cost  <rf  abort  VfiOOJMKL 
This  indnded  the  cost  of  grading  draining;  constrwcfing  the 
fonndatioa  and  wearing  sarface,  bnildiag  bridges,  < 
and  inspectioai,  and  the  payment  of  damages.    The  < 
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1905,  as  amended  in  1909,  oversight  of  approximately  88,000 
miles  of  unimproved  roads  was  given  to  the  state  to  the 
extent  that  township  officials  were  obliged  to  make  annual 
reports  to  the  State  Highway  Department.  From  these 
reports  there  were  made  the  apportionments  of  the  appropri- 
ation to  townships  of  the  second  class  maintaining  the  cash 
road  tax  system.  Each  township  maintaining  this  system 
was  entitled  to  an  annual  allotment  equal  to  50  per  cent 
of   the    amount    of   the    road   tax   collected    in    the   township, 

provided,  however, 
that  no  one  town- 
ship should  receive 
over  $20  annually 
for  each  mile  of 
township  road. 
In    1911    the    Gen- 


following:  Fifteen  assistant  engineers  at  $2,400  each,  four 
assistant  draftsmen  at  $1,800  each,  four  clerks  and  foUr  sten- 
ographers at  $1,200  each,  two  bookkeepers  at  $1,600  each, 
and,  from  time  to  time,  such  additional  clerks  and  steno- 
graphers at  not  over  $1,000,  as  might  be  required.  One 
of  the  deputies,  the  chief  engineer,  the  engineer  of  bridges, 
the  assistant  engineer,  the  chief  draftsman  and  the  assistant 
draftsmen  must  be  civil  engineers,  and  the  superintendents 
of  highways  must  be  "experienced  in  the  construction  and 
maintenance  of  im- 
proved roads,"  ac- 
cording to  the  bill 
as  originally  drawn. 
This  act  was 
amended  at  the  1915 
session  of  the  Legis- 


ROBERT    J.    CUNNINGHAM, 

State    Highway    Commissioner. 


JOSEPH    W.    HUNTER, 

Kirst      Deputy     State     Highway 

Commissioner. 


GOVERNOR  MARTIN  G.  BRUMBAUGH, 

The  Governor 

and  Principal  Highway  Officials 

of  Pennsylvania 


era!  .\ssembly  en- 
act e  d  a  measure 
known  as  the  Sproul 
bill,  which,  with  sub- 
sequent legislation 
amending  and  sup- 
plementing it,  is  the 
present  highway 
law  of  the  state.  An 
abstract  of  the 
Sproul  bill  was  pub- 
lished in  "Good 
Roads"  for  August 
5,  1911. 
The  original  bill  provided  that  the  Governor  should 
appoint  a  State  Highway  Commissioner  at  a  salary  of  $8,000 
a  year;  a  First  Deputy  State  Highway  Commissioner  at 
$6,000;  a  Second  Deputy  State  Highway  Commissioner  at 
$6,000;  a  Chief  Engineer  at  $7,000,  and  an  Auditor  at  $3,000. 
It  also  provided  for  the  appointment  by  the  State  Highway 
Commissioner  of  the  following:  An  Engineer  of  Bridges 
at  $3,600,  fifty  superintendents  of  highways  at  $1,500  each,  a 
Chief  Draftsman  at  $2,400,  and  a  Chief  Clerk  at  $2,400.  The 
State  Highway  Commissioner,  under  the  original  bill,  might 
also   appoint,   as   the  work   of  the   department   required,   the 


GEORGE    H.     BILES, 

Second     Deputy    State    Highway 

Commissioner. 


lature  so  as  to  per- 
mit the  State  High- 
way Commissioner 
to  appoint  certain 
additional  engineers 
and  office  assistants 
and  to  reduce  the 
force  at  such  times 
as,  in  his  opinion,  it 
was  necessary  to  ef- 
fect an  economical 
conduct  of  the  af- 
fairs of  the  depart- 
ment. 

The  department,  as  reorganized  in  1911,  continued  until 
early  in  1915,  when  Robert  J.  Cunningham,  of  Pittsburgh, 
succeeded  Edward  M.  Bigelow,  also  of  Pittsburgh,  as  State 
Highway  Commissioner,  Mr.  Cunningham  having  been  ap- 
pointed by  Governor  Martin  G.  Brumbaugh  in  April  of  1915. 

The    present   personnel    of   the    department   is    as    follows: 

Commissioner,   Robert  J.   Cunningham. 

First  Deputy,  Joseph  W.  Hynter;  Second  Deputy,  George 
H.   Biles. 

Chief  Engineer,  William  D.  Uhler. 

Aiiditor,  W.   R.  Main,  C.  P,  A, 


WILLIAM   D.   UHLER, 
Chief   Engineer. 
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Sutistician,  \V.  R.  D.  Hall. 

Automobile   Division   Registrar,   George   M.    Bnisstar. 

Chiet  Qerk,  Howard  VV.  Fry. 

Engineer  of  Tests,  Julius  Adler. 

Engineer  of  Bridges,  W.   Whited. 

Chief  Draftsman,  G.   H.   Elseiihans. 

Assistant  Engineers:  District  No.  1,  VV.  D.  Meyers;  Dis- 
trict No.  2,  C.  VV.  Hardt;  District  No.  3,  A.  S.  Clay;  District 
No.  4,  H.  VV.  Claybaugh;  District  No.  S,  W.  R.  Wol finger; 
District  No.  6,  W.  A.  Van  Duzer;  District  No.  7,  W.  F. 
Cressman;  District  No.  8,  F.  E.  Winters  (acting);  District 
No.  9,  VV.  H.  Hanimaker  (acting);  District  No.  10,  J.  S. 
Ritchey;  District  No.  11,  C.  S.  Lemon;  District  No.  12,  P. 
;»1.  Tebbs;  District  No.  13,  S.  W.  Jackson;  District  No.  14, 
.\.  B.  Gray;   District  No.  15,  T.  C.  Frame. 

Under  the  Sproul  bill  certain  roads  included  in  296  routes 
designated  in  the  bill  and  having  a  total  length  of  about 
9,(KX)  miles  were  taken  over  as  state  highways  to  be  im- 
proved at  the  expense  of  the  commonwealth.  In  carrying 
oit  the  provisions  of  the  bill,  the  State  Highway  Commis- 
sioner, with  the  approval  of  the  Governor,  may  relocate 
roads  when  the  present  location  is  dangerous  or  incon- 
venient or  when  the  expense  of  improvement  can  be  re- 
duced by  relocation.  Toll  roads  or  other  privately  owned 
roads  included  in  a  state  highway  may  be  purchased  by  the 
sute  or,  if  necessary,  secured  by  condemnation  and  the 
payment  of  damages  and  costs.  Under  certain  conditions, 
highways  in  boroughs  or  incorporated  towns  may  also  be 
taken  over  by  the  state.  Another  provision  of  the  bill  is 
that  improvements  on  the  state  highways  shall  be  made 
"as  equally  and  uniformly  in  the  several  counties  as  con- 
ditions will  allow." 

Construction  and  reconstruction  work,  according  to  the 
law,  must  be  done  under  contracts  awarded  by  the  State 
Highway  Department  on  plans  and  specifications  prepared 
by  the  department.  The  determination  of  the  kind  of  sur- 
facing lies  with  the  State  Highway  Commissioner,  but  all 
state  highways  must  be  improved  to  a  width  of  not  less 
than  12  ft.  and  must  be  constructed  so  that  they  will  "with 
reasonable  repairs  thereto,  at  all  seasons  of  the  year,  be 
firm,  smooth  and  convenient  for  travel." 

The  maintenance  of  roads  improved  as  state  highways 
must  be  taken  care  of  by  the  State  Highway  Department 
at  the  expense  of  the  state,  except  that  SO  per  cent,  of  the 
cost  of  maintenance  is  paid  under  certain  conditions  by 
boroughs  or  incorporated  towns  within  which  state  highways 
are   located. 

The  maintenance  work  may  be  done  either  by  contract 
or  directly  by  the  State  Highway  Department,  when  done 
by  contract  the  authorities  of  boroughs,  incorporated  towns, 
townships   or   counties   being  allowed   to   bid   on   the   work. 

Among  various  other  provisions  of  the  law  is  one  to  the 
efiFect  that  no  railroad  or  street  railway  may  be  built  on  a 
state  highway,  nor  may  any  railroad  or  street  railway  cross- 
ing, any  gas  or  water  pipe,  any  electric  conduit  or  other  pipe 
be  laid  on  any  state  highway,  nor  may  any  telephone,  tele- 
graph, electric  light  or  power  poles  be  erected  on  a  state 
highway,  except  under  such  conditions  as  may  be  pre- 
scribed by  the  State  Highway  Department.  The  law  also 
contains  provisions  relating  to  signs  and  trees,  and  rules  for 
the  use  of  the  roads. 

In  addition  to  providing  for  the  improvement  of  state 
highways,  the  Sproul  law  provides  for  the  extension  of  aid 
by  the  state  in  the  improvement  of  certain  roads  not  included 
in  the  state  highway  system.  Under  this  portion  of  the 
law,  counties  and  townships  may  receive  from  the  state  not 
more  than  SO  per  cent,  of  the  total  cost  of  improving  and 
subsequently  maintaining  roads  within  their  limits.  If  a 
county  and  a  township  make  joint  application  for  such  aid. 
each  pays  25  per  cent,  of  the  cost  of  improving  the  road 


and  the  township  pays  50  per  cent,  of  the  entire  maintenance 
cost,  unless  the  county  and  township  agree  to  bear  their 
50  per  cent,  of  the  total  cost  of  improvement  in  a  different 
proportion.  If  a  county  alone  or  a  township  alone  applies 
for  aid,  that  county  or  township  pays  50  per  cent,  of  the 
cost  of  improvement  and  SO  per  cent,  of  the  subsequent 
cost  of  maintenance.  Either  a  county  or  a  township  desiring 
to  take  advantage  of  this  aid  must  levy  a  cash  road  tax  to 
meet  its  share  of  the  cost  of  the  improvement  and  after- 
wards must  levy  an  annual  cash  road  tax  sufficient  to  pay  for 
its  share  of  the  maintenance  cost. 

Petitions  for  improvement  may  originate  with  county  or 
township  authorities  or  with  the  owners  of  the  majority  of 
the  assessed  real  estate  valuation  in  any  township.  Town- 
ship officials  may  petition  the  State  Highway  Department 
through  the  county  commissioners  or  may  send  their 
petition  directly  to  the  department.  Petitions  from  property 
owners,  however,  must  be  made  first  to  the  township  officials, 
who  must  then  petition  the  county  commissioners,  who  then 
proceed  as  if  the  petition  had  originated  with  the  township 
officials. 

The  basis  of  apportioning  state  aid  to  the  counties  is  the 
mileage  of  township  and  county  roads  in  the  counties.  As  in 
the  case  of  state  highways,  state  aid  highways  are  main- 
tamed  and  repaired  by  the  State  Highway  Department,  50 
per  cent,  of  the  cost  being  paid  back  by  the  townships  in 
which  the  roads  are  situated,  or  by  the  counties  if  the  roads 
have  been  improved  without  the  cooperation  of  the  town- 
ships. Under  certain  conditions  the  state  may  bear  a  portion 
of  the  expense  of  improving  state  aid  roads  within  boroughs 
or  incorporated  towns. 

The  Sproul  bill  appropriated  $3,000,000  for  the  mainten- 
ance, repair  and  construction  of  state  highways  and  for  the 
payment  of  the  state's  share  of  the  maintenance  and  repair 
of  state  aid  highways.  It  also  appropriated  $1,000,000  to  be 
applied  to  state  aid  in  the  improvement  of  the  roads  desig- 
nated in  the  bill  as  state  aid  highways.  Another  section  of 
the  hill  provided  that  any  money  in  the  treasury  to  the 
credit  of  the  State  Highway  Department  for  the  improve- 
ment and  maintenance  of  state  or  state  aid  highways  should 
rehiaio  there  for  the  use  of  the  department  until  used  for 
the  purposes  for  which  it  was  appropriated. 

The  Legislature  of  1913  made  appropriations  under  which 
the  department  operated  'for  the  two-year  period  of  1913  and 
1914.  The  Legislature  of  1915  appropriated  the  sum  of 
$8,300,000  to  the  State  Highway  Department  for  the  two 
fiscal  years  beginning  June  1,  1915,  for  the  following 
purposes: 

Maintenance  and  repair  of  state  highways,  $6,000,000;  pay- 
ment of  expenses,  cost  and  awards  in  the  purchase  or  con- 
demnation of  turnpikes  forming  a  part  of  state  highway 
routes,  $250,000;  payment  of  the  commonwealth's  share  in 
the  expense  of  construction  and  maintenance  of  state  aid 
highways,  $500,000;  rebuilding,  repair  and  maintenance  of  the 
National,  or  Cumberland,  Road  in  Somerset,  Fayette  and 
Washington  Counties,  $50,000;  payment  of  a  portion  of 
the  deficiency  during  1913  and  1914  in  carrying  out  the  state 
laws  relative  to  the  construction  and  repair  of  roads  in 
second   class   townships,   the    sum   of  $1,500,000. 

An  important  proviso  was  inserted  in  this  appropriation 
act.     It  reads: 

"Provided,  that  the  appropriation  made  by  this  act  shall 
include  and  not  be  in  addition  to  the  amounts  received  by 
the  commonwealth  during  the  two  fiscal  years  beginning 
June  1,  1915;  for  the  licensing  of  motor  vehicles  and  drivers 
under  the  act  of  July  7,  1913." 

The  money  derived  from  the  licensing  and  registration  of 
motor  vehicles  had  heretofore  gone  to  the  State  Highway 
Department  in  addition  to  the  amounts  appropriated  by  the 
Legislature  for  highway  department  purposes.  As  the  esti- 
mated revenue   from   this  source  for  1916  will  approximate 
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$2,000,000,  it  can  be  seen  that  the  State  Highway  Depart- 
ment will  be  deprived  of  a  sum  sufficiently  large  to  enable 
it  to  construct  and  maintain  many  miles  of  the  state  highway 
system  which  it  will  be  compelled  to  leave  alone  because  this 
money  is  not  coming  to  it. 

The  General  Assembly  of  1913  somewhat  amplified  the 
work  of  the  Pennsylvania  State  Highway  Department  by 
an  act  providing  for  the  establishment  of  a  Bureau  of 
Township  Highways  in  charge  of  one  of  the  deputy  state 
highway  commissioners.  This  act,  which  went  into  effect  in 
December,  1913,  provides  that  the  deputy  commissioner  in 
charge  of  the  bureau  shall  have  general  supervision  over  all 
township  and  highway  bridges  improved  or  maintained, 
wholly  or  in  part,  by  state  aid,  except  as  otherwise  provided 
for.  It  also  provides  that  the  deputy  highway  commis- 
sioner in  charge  of  the  bureau  shall  have  charge  of  the 
administration  of  township  highways  through  the  superin- 
tendents of  highways  provided  for  in  the  Sproul  bill,  each 
of  whom  is  assigned  by  the  law  to  a  certain  division  of  the 
state.  The  law  also  provides  that  township  highways  and 
bridges  shall  be  administered  by  the  local  officials,  and  stipu- 
lates that  these  officials  must  levy  for  the  purpose  cash  road 
taxes  not  exceeding  10  mills  on  each  dollar  of  valuation. 
Each  township  operating  under  the  provisions  of  this  act 
receives  from  the  state  annually  a  grant  equal  to  SO  per 
cent,  of  the  total  amount  of  road  tax  collected  in  the  town- 
ship, provided  that  no  township  shall  receive  in  any  one 
year  over  $20  for  each  mile  of  township  road.  When  such 
aid  is  had,  the  work  done  in  the  township  must  be  carried 
out  in  accordance  with  rules  and  regulations  prescribed  by 
the  State  Highway  Commissioner,  who  is  also  given  auth- 
ority to  determine  where  and  how  money,  levied,  collected  or 
received  from  the  state  as  state  aid  under  the  terms  of  the 
act,   shall   be  expended. 

TABLE  1— PRNNSTLVANIA   STATE  HTGHWAYS  CONSTRUCT- 
ED OR  FOR  WHICH  CONTRACTS  HAVE  BEEN  AWARD- 
ED  FROM  JUNE   1,   1911    TO    NOV.    15,    1915. 

Length,  miles  Total  cost 

Water   bound    macadam    86.23  $717,404.95 

Asphaltic   macadam    48.79  759,820.86 

Asphaltic  concrete    48.17  1,005  902  25 

Brick    11.74  301,962.51 

Cement  concrete    .'  2.71  50,718.62 

TABLE     II— PENNSYLVANIA    STATE    AID   HIGHWAYS  CON- 

STRUCTED    OR    FOR    WHICH    CONTRACTS    HAVE    BEEN 

AWARDED  FROM  JUNE  1,  1911,  TO   NOV.    15.    1915. 

Length,  miles  Total  cost 

Water  bound  macadam  on  telford. .  .19.87  $217,617.01 

Asphaltic   macadam    66.42  1,091.155.12 

Asphaltic   concrete    24.90  464.694.77 

Brick    58.36  1,314,172.05 

Cement  concrete    4.50  7,404.00 

TABLE   III — MAINTENANCE   MILEAGE    STATEMENT — 
1913 — 1914 — 1915. 
-1913 ,        ^ 1914 — r-^     , 1915 ^ 


Classifications 
Gen'l  repairs.  .  . 
Resurfacing  .  . . 
Oiling    


S.  H.  S.  A.  S.  H.  S.  A.        S.  H.  S.  A. 

6,575.77  115.46  6,583.51  214.63  8, 400.00*  140.00* 

105.91  34.48  242.94  127.41       407.59  108.50 

221.33  64.67  7.87      980.69         93.53 


•Approximate 


Bonds  may  be  issued  by  counties  or  townships  to  secure 
funds  for  road  improvement  or  maintenance.  Bond  issues 
for  road  improvement  can  not  be  made  by  the  state  at  pres- 
ent, but  for  some  time  eflforts  have  been  made  to  amend 
the  constitution  to  make  this  possible.  In  1911  the  Legis- 
lature passed  an  amendment  permitting  the  state  to  issue 
$50,000,000  in  bonds  for  road  improvement.  This  was 
passed  upon  again  by  the  1913  Legislature,  in  accordance 
with  the  law,  and  was  then  brought  before  the  people  for 
ratification  at  the  election  in  November  of  that  year.  It  was 
defeated  by  a  majority  of  40,000.  Again  in  1915  the  Legis- 
lature passed  an  amendment  and,  as  before,  this  will  have 
to  be  passed  upon  by  the  next  Legislature.  If  it  is  passed 
at  the  1917  session  it  will  be  submitted  to  the  people  at  the 
election  in   the  fall  of   1918.     It  is   stated  that  sentiment  in 


Pennsylvania  has  changed  rapidly  during  the  past  two  years, 
and  it  is  predicted  that  the  amendment  will  pass  when  sub- 
mitted again  to  the  people. 

The  construction  work  done  on  state  highways  and  state 
aid  highways  under  the  provisions  of  the  1911  law  and  its 
supplements  are  shown  in  Tables  1  and  2.  In  Table  1  it 
should  be  noted  that  the  water  bound  macadam  work  in- 
cludes maintenance  contracts^where  the  foundation  is  par- 
tially rebuilt  and  the  brick  work  includes  some  construction 
in  boroughs  where  the  pavement  is  of  extra  width. 


New  York  City  and  the  Highway  Funds  of 
New  York  State 

In  the  course  of  the  legislative  investigation  of  New  York 
City  finances,  Mayor  Mitchel  of  New  York  City  took  occasion 
early  last  month  to  protest  against  the  method  by  which 
New  York  City  is  forced  to  pay  a  very  large  proportion  of 
the  cost  of  state  road  work  while  receiving  no  apportion- 
ment from  state  road  funds. 

The  substance  of  the  Mayor's  contentions  was  contained 
in  a  letter  sent  to  Speaker  Thaddeus  E.  Sweet  of  the  New 
York  Assembly.  In  the  letter,  the  Mayor  stated  that  the 
amendment  to  the  state  constitution  which  authorized  the 
construction  of  the  state  highways  provided  for  the  equit- 
able apportionment  thereof  among  the  counties;  that  since 
the  amendment  was  passed  bonds  amounting  to  $1,000,000 
had  been  authorized,  and  that  the  City  of  New  York  was 
contributing  through  a  direct  tax  for  the  retirement  of  the 
bonds.  In  spite  of  the  constitutional  provision  that  the  high- 
ways provided  for  would  be  apportioned  among  the  counties 
without  discrimination,  the  Legislature  of  1907  and  subse- 
quent legislatures  apportioned  these  highways  to  the  exclu- 
sion of  the  five  counties  comprising  New  York  City,  accord- 
ing to  Mayor  Mitchel.  He  pointed  out  that  as  the  result 
of  this  discrimination,  if  no  amendment  were  made  to  this 
apportionment,  New  York  City  would  be  compelled  to  pav 
for  the  construction  of  state  highways  a  sum  which  would 
eventually  amount  to  $182,000,000,  and  in  return  would  re- 
ceive not  a  single  mile  of  highway.  In  addition.  Mayor 
Mitchel  pointed  out  that  the  12,000  miles  of  state  and 
county  highways  apportioned  to  counties  outside  of  New 
York  City  would  havfe  to  be  maintained,  when  completed, 
at  a  cost  of  approximately  $1,000  per  mile  per  year,  or,  for 
the  total  mileage,  $12,000,000  annually,  of  which  sum  the  City  - 
of  New  York  would  be  compelled  to  contribute  at  least  two- 
thirds,  or  $8,000,000  a  year.  In  closing.  Mayor  Mitchel  called 
attention  to  the  injustice  of  the  situation  and  stated  that 
there  were  but  two  courses  open  to  New  York  City,  the  first 
of  which  was  to  appeal  to  the  State  Legislature  to  remedy 
the  situation  and  the  second  to  appeal  to  the  courts  for  the 
city's  constitutional  rights. 

Similar  letters  were  sent  to  Republican  Leader  Elon  R. 
Brown  and  Democratic  Leader  Robert  F.  Wagner  of  the  Sen- 
ate and  to  Joseph  M.  Callahan,  minority  leader  in  the  Assem- 
bly. According  to  reports.  Senator  Wagner  has  agreed  to 
the  justice  of  the  Mayor's  contentions  and  has  promised  to 
attempt  to  remedy  the  situation  through  legislative  action. 
Senator  Brown,  on  the  other  hand,  issaid  to  have  intimated 
that  Mayor  Mitchel's  letter  was  written  for  the  purpose  of 
attempting  to  divert  him  from  the  legislative  investigation 
previously  referred  to  which  he  is  conducting  and  to  have 
refused  to  be  diverted  to  a  discussion  of  "an  issue  that  is 
peculiarly  a   matter  for   discussion  at  Albany." 


Harrlsou   County,   Mlssi.,  haM   iNNued  BoiidM   to   the   amount   of 
$640,000  for  the  construction  of  a  26-mile  brick   highway. 


Jnnnnry  21  nan  obxerved  as  Good  Roads  Day  by  the  SchooFM 
of  .\lnlianin.  Officials  of  the  Alabama  Good  Roads  Association 
visited  a  number  of  schools  and  made  addresses.  Work  was 
done   on   a   number   of  roads  by   students. 
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Governor  Fielder's  Recommendations  for  the  Work  of  High- 
way Improvement  in  New  Jersey 

The  need  of  good  roads  for  national  defense,  the  desir-  that  our  policy  of  road  maintenance  and  construction  re- 
ability  of  raising  greater  sums  for  road  building  by  means  quires  readjustment,  because  we  cannot,  under  the  plan  now 
of  a  state  tax,  and  the  necessity  for  paying  greater  atten-  pursued,  properly  maintain  our  roads  with  the  added  uses  to 
tion  to  maintenance  were  Aiphasized  in  the  message  of  which  they  are  put  and  keep  pace  with  the  progress  the  state 
Governor  James  F.  Fielder  to  the  New  Jersey  Legislature  demands  in  building  new  highways.  Other  states,  recogniz- 
which  assembled  in  its  one  hundred  and  fortieth  session  on  ing  the  importance  of  good  roads  in  the  development  of 
January  11.  The  portion  of  Governor  Fielder's  message  the  state's  municipalities  and  industries,  are  spending  vast 
which  relates  to  roads  follows:  sums  for  this  purpose.     How  then  shall  we  secure  the  money 

"A  committee  was  appointed  by  the  last  Legislature  to  the  state  needs?  It  is  not  wise  or  expedient  to  raise  all  the 
revise  road  legislation  and  to  lay  down  a  road  policy  for  money  required  at  once.  The  counties  could  not  stand  the 
the  state.  I  hope  its  investigations  will  result  in  a  report  strain  and  the  Road  Department  could  not  be  so  organized 
which  will  form  the  basis  for  intelligent  legislation,  because  as  to  handle  the  vast  amount  of  work  which  would  follow 
the  most  important  and  difficult  problem  now  pressing  for  an  attempt  to  construct  ten  thousand  miles  of  road  in  one 
solution  is  the  improvement  and  maintenance  of  our  roads.  or  two  years.  Perhaps  there  should  be  a  slight  increase  in 
Proper  provision  for  vehicular  transportation  is  of  vital  automobile  license  fees  and  a  portion  of  these  fees  devoted 
moment,  not  only  to  our  business  interests,  but  the  aid  the  to  construction  work,  but  it  is  not  just  that  automobile  own- 
states  should  give  in  preparation  for  national  defense,  in-  ers  should  bear  the  whole  cost,  because  improved  roads 
eludes  a  system  of  highways  desirable  and  suitable  for  mili-  benefit  the  owners  of  other  vehicles;  they  bring  more  buyers 
tary  reasons.  The  increasing  and  insistent  demand  for  good  to  the  merchants'  doors;  through  them,  property  owners 
roads  imposes  upon  the  Legislature  the  duty  of  providing  see  increased  land  values,  and  nearly  every  individual,  in- 
them.  A  few  years  ago  pleasure  travel  was  not  so  great,  and  eluding  non-road  users,  gets  the  l)enefit  of  commercial  auto- 
freight,  material  and  commodities  of  all  kinds  were  generally  mobile  travel,  in  quicker  and  cheaper  transportation  of  cotu- 
transported  by  rail  or  water.  We  were  then  chiefly  con-  moditics.  I  think,  and  therefore  advise,  that  the  necessary 
cerned  with  the  improvement  of  a  few  main  arteries,  so  funds  should  be  raised  by  a  state  tax  laid  specially  for  road 
that  the  farmer  and  manufacturer  could  get  their  supplies  construction  purposes  and  that  the  work  should  be  spread 
and  products  to  and  from  nearby  railroad  or  water  ship-  over  a  period  of  fifteen  years,  in  which  event  the  state  would 
ping  points,  or  the  local  markets,  by  wagon,  I)ut  we  must  need  a  million  dollars  annually — or  over  ten  years,  for  which 
now  reckon  with  the  automobile.  VVe  average  one  auto-  a  million  and  a  half  dollars  would  be  required  for  each  year. 
mobile  for  every  thirty-two  of  our  population,  which  means  The  State  Board  of  Taxes  and  Assessment  has  recently  ri- 
about  six  automobiles  to  every  mile  of  our  roads,  excluding  ported  the  assessed  valuation  of  the  real  and  personal  prop- 
city  streets.  The  Commissioner  of  Public  Roads,  in  his  re-  erty  of  the  state,  subject  to  local  taxation,  as  $2,583,953,595.29. 
port  for  the  year  recently  closed,  estimates  that  an  auto-  To  raise  a  million  dollars,  a  state  tax  of  less  than  four-tenths 
mobile  paying  an  annual  license  fee  of  $7.50  and  making  of  a  mill  would  be  necessary  and  a  tax  of  less  than  six-tenths 
6,000  miles  a  year,  damages  the  roads  to  the  extent  of  $30  of  a  mill  would  raise  a  million  and  a  half  dollars.  This  small 
or  $35.  while  the  damage  caused  by  the  ordinary  two-horse  tax,  amounting  to  but  forty  or  sixty  cents  on  each  thousand 
team  and  wagon  will  not  cost  over  $8  to  replace.  It  is,  dollars  of  assessed  valuation,  would  not  l)e  felt,  and  I  be- 
therefore,  evident  that  the  general  use  of  automobiles  for  lieve  would  be  willingly  paid,  if  it  were  to  be  the  means  of 
pleasure    and    business    purposes    adds    tremendously    to    the  securing  a  magnificent  road  system. 

traffic  burdens  the  roads  must  bear,  and   thus  the  new  and  ".-Mignment,    grading   and    guttering   and    the   construction 

difficult  problem  is  presented  to  us.     The   Commissioner  of  of  bridges  is  work  of  a  permanent  nature,  while  the  founda- 

Public  Roads  also  estimates  the   total  mileage  of  the  state,  tion,  if  skillfully  and  honestly  laid,  will  last   for  years  and 

exclusive  of  streets,  at   15,000,  of  which   10,500  are   still   un-  will  not  need  frequent  renewal.     Annual  state  appropriations 

improved,   and   he   says   it   will   cost   $51,300,000  to   properly  and  the  automobile  license  fees  could  be  wholly  devoted  to 

improve   the   whole   mileage.     The   state's   share   of  this   ex-  maintenance  and   resurfacing  work  and   thus  we   could  keep 

pense  would  be  about  $15,000,000.  our  roads   in   first-class  condition,  but  you   should  also  pro- 

"The  annual  appropriations  heretofore  made  have  been  as  vide  for  a  definite  and  comprehensive  system  of  road  main- 
liberal  as  the  financial  condition  of  the  state  would  permit.  tenance  by  patroling  squads,  not  only  for  state  highways,  but 
and  it  does  not  seem  possible  to  materially  increase  them.  for  every  road  which  the  state  aids  in  maintenance  or  re- 
Last  year  the  appropriation  to  the  state  road  fund  was  $500,-  pair.  The  present  method  of  constructing  a  road  and  then 
000,  in  addition  to  which  there  was  the  convict  labor  appro-  permitting  it  to  wear  out,  is  unbusinesslike  and  wasteful  in 
priation  and  the  motor  vehicle  fund,  from  which  sources  the  the  extreme. 

state   actually    disbursed,    for    road    construction    and    repair,  "The    work   of  the    comities    on    road    building   is   also   uii- 

the  sum  of  $1,235,160.23  as  follows:  businesslike,   in   that  it  lacks  uniformity   in   policy  as  to  the 

Construction.           Repair.  **''"'  "'^  material  used,  the  method  of  construction  and  failure 

State   Road   Fund »301. 891.51           .,„v.VAi  '"  cooperation   Iietweeu  counties  in  connecting  up  highways. 

Convict    Labor    Appropriation 64,303.90           $17,149.93  ,         ,.           ,           ,     ,.                          ,.                  .           .                       ^ 

Motor  Vehicle   Fund    851,214.89  A  policy  adopted  this  year  is  subject  to  alteration  next  year 

$366,795.41  $868  364  82  'trough  changes  in  the  Board  of  Freeholders.  The  county 
engineering    department    and    road    employees    change,    too, 

"This    does    not    take    into   consideration    all    moneys    ex-  with  changes  in   membership  in  their  boards.     The  counties 

pended  for  salaries  and  for  office  and  clerical  expenses.  arc  parts  of  a  great  whole,  separated  only  by  a  stream,  by  a 

"Should  the  counties  be  willing  to  undertake  the  improve-  road,  or  by  an  imaginary  line,  and  for  the  whole  a  definite 
ment  of  all  their  roads  with  state  aid.  and  should  the  state  policy  for  road  construction  should  be  laid  down  by  you. 
be  able  to  appropriate  $500,000  annually,  thirty  years  would  to  be  carried  out  under  the  direction  of  the  state  depart- 
elapse  before  all  the  roads  could  be  built,  and  in  the  mean-  ment.  by  county  engineers,  supervisors  and  inspectors  who 
time  some  of  those  improved  will  have  worn  out  and  will  should  be  experts,  protected  by  tenure  of  oflice  and  not  sub- 
require  partial,  if  not  whole,  reconstruction.     It  is  apparent  ject  to  every  political  change  that  may  occur." 
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The  Old  National  Road  in  Pennsylvania 


By  JOHN   RUSSELL   WILSON* 


The  road  which  forms  the  subject  of  this  sketch  is  the 
only  one  of  its  length  wholly  constructed  by  the  United 
States  Government.  In  the  year  1806  when  Jefferson  was 
President,  the  proposition  for  a  national  road  was  presented 
to  Congress,  Henry  Clay  being  its  most  ardent  supporter. 
To  a  Mr.  Gallatin  the  credit  is  given  for  being  the  first 
man  who  suggested  the  building  of  the  Cumberland  Road. 

From  the  time  it  was  thrown  open  to  the  public  in  1818 
until  the  coming  of  the  railroads  west  of  the  Allegheny 
Mountains  in  1852,  the  National  Road  was  the  one  great 
highway  over  which  passed  the  bulk  of  trade  and  travel 
and  the  mails  between  the  East  and  West.  Its  many  stately 
stone  bridges,  its  iron  mile  posts  and  its  old  iron  gates 
attest  the  skill  of  the  workmen  engaged  on  its  construction 


coworkers.  Likewise  this  road  was  noted  for  its  many  ex- 
cellent taverns  or  wagon  stands  as  many  of  them  were 
called,  and  by  the  side  of  each  tavern  stood  an  immense 
water  trough  filled  to  the  brim  with  fresh,  sparkling  water 
where  the  weary  beast  might  drink  his  fill. 

In  it  palmy  days  as  many  as  twenty  four-horse  coaches 
have  been  counted  in  line  at  one  time,  together  with  a 
large  number  of  Conestoga  wagons  laden  with  merchandise 
and  produce,  giving  the  road  the  aspect  of  a  busy  city 
street. 

The  National  Road,  or  Pike,  as  it  is  commonly  called, 
enters  the  state  of  Pennsylvania  on  the  eastern  slope  of 
Winding  Ridge  and  climbs  to  the  summit  of  this  ridge, 
thence   by   a   number   of  graceful   curves   down   the   western 


AT   "TURKEY'S   NEST"   ON   THE   OLD   NATIONAL  ROAD   IN     PENNSYLVANIA— IMPROVED    SECTION    ON    THE    WESTERN 
SLOPE    OF    LAUREL,    OR    CHESTNUT,      RIDGE— ASPHALTIC    ROADWAY. 


and  to  this  day  remain  monuments  of  its  grandeur.  Many 
illustrious  statesmen  of  the  early  period  traveled  over  this 
road.  So  did  it  have  its  quaint  characters,  eccentric  men,  or 
rather  loafers,  who  were  indigenous  to  the  road,  could  not 
live  away  from  it  and  enjoyed  the  precarious  subsistence  they 
obtained  on  it.  The  probable  loadstone  that  attracted  them 
and  attached  them  to  the  road  was  the  pure  whiskey  which 
was  plentiful  and  cheap  and  could  be  obtained  almost  for 
the  asking.  However,  it  did  not  contain  the  elements  of 
modern  whiskey  nor  did  it  have  the  effect  of  the  whiskey 
of  the  present  day. 

The  road  is  also  famous  for  its  traditions  and  legends  as 
well  as  for  the  strange  names  that  have  been  applied  to  par- 
ticular localities,  such  as  Woodcock  Hill,  Chalk  Hill,  Laurel 
Hill,  Turkey's   Nest,  Eggnog  Hill,  and   Coon  Island. 

Eggnog  Hill  is  called  so  from  the  fact  that  at  the  timo 
of  the  completion  of  the  road  on  Christmas  Day,  a  barrel 
of  eggnog  was  made  and  drunk  by  the  contractor  and  his 


•ConsultinK  EnKlneer,   Washington,   I'li. 


slope  to  the  village  of  Petersburg,  now  called  Addison, 
thence  west  to  the  valley  of  the  Youghiogheny  River,  cross- 
ing the  river  at  what  is  known  as  Big  Crossings,  or  the 
town  of  Somerfield,  into  Fayette  County,  thence  to  Jockey 
Hollow  which  is  about  one  mile  from  Somerfield.  Jockey 
Hollow  derived  its  name  from  the  fact  that  as  this  mile  of 
road  is  very  level  it  was  the  scene  of  many  spirited  races  in 
the  days  of  the  stage-coach,  between  the  drivers  of  the  stages 
of  competing  lines.  The  road  now  begins  the  ascent  of 
Jockey  Hollow  Hill  and  thence  up  Woodcock  Hill.  From 
the  top  of  Woodcock  Hill  there  is  the  longest  straight 
piece  of  this  road  in  Pennsylvania,  being  an  almost  direct 
line  for  a  distance  of  seven  miles.  Before  reaching  the 
hill  known  as  Mt.  Washington  we  pass  the  site  of  Fort 
Necessity  on  the  left  and  Braddock's  grave  on  the  right. 
The  plot  of  ground  surrounding  Braddock's  grave  has  re- 
cently been  repaired  and  a  momiment  erected,  a  memorial 
service  being  held  at  the  time,  ytiis  was  under  the  auspices 
of  the   Centennial   Celebration   Committee. 
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BRIDGE     CARRYING     THE     NATIONAL     ROAD     OVER     THE 
YOUGHIOGHENY    RIVER.    AFTER    RECONSTRUCTION. 

Two  miles  further  on  we  reach  the  foot  of  the  eastern  slope 
of  Laurel  Ridge.  The  road  here  winds  up  the  side  of  the 
mountain  through  a  forest  of  mighty  chestnuts  and  is  one 
of  the  most  picturesque  points  along  the  road.  At  this  point 
the  road  reaches  its  highest  elevation,  which  is  2,417.33  ft. 
above  sea  level.  The  road  now  descends  the  western  slope 
of  Laurel  Ridge  and  enters  the  city  of  Uniontown.  From 
Uniontown  westward  to  the  Monongahela  River  the  road 
traverses  a  more  rolling  country.  Crossing  the  Monongahela 
River  into  Washington  County  it  passes  through  the  towns 
of  Centerville,  Beallsville,  Scenery  Hill,  Washington,  Clays- 
ville,  and  West  Alexander.  One  mile  west  of  West  Alexander 
it  crosses  into  the  state  of  West  Virginia,  making  eighty 
miles  of  the  National  Road  in  Pennsylvania. 

A  trip  over  this  famous  old  highway  would  well  repay 
one,  as  nowhere  in  this  country  can  be  found  so  many  miles 
of  beautiful  scenery  or  places  more  replete  with  historical 
lore. 

The  work  on  the  old  pike  was  begun  in  1817  and  carried 
on  by  the  government  until  1835.  I  will  not  go  into  detail 
previous  to  1835,  at  which  time  the  road  by  acts  of  Con- 
gress and  the  state  Legislature,  was  turned  over  to  the 
state  which  was  to  have  full  authority  over  same,  giving  it 
the  right  to   erect  toll   houses  and   collect   toll. 

Section  2  of  an  act  passed  April  4,  1831,  by  the  Senate 
and  Legislature  of  Pennsylvania,  reads:  "For  the  purpose 
of  keeping  so  much  of  said  road  in  repair  as  lies  in  the 
state  of  Pennsylvania  and  paying  the  expense  of  collection 
and  other  expenses,  the  Commissioners  shall  cause  to  be 
erected  on  so  much  of  the  road  as  passes  within  this  state, 


at  least  six  gates  and  as  soon  as  said  gates  and  toll  houses 
shall  be  erected  it  shall  be  the  duty  of  the  Toll  Collector,  and 
they  are  hereby  required  to  receive  for  passing  the  said 
gates,  tfie  tolls  hereinafter  mentioned  and  they  may  stop  any 
person  riding,  leading  or  driving  any  horses,  cattle,  sulky, 
phaeton,  cart,  chaise,  wagon,  sleigh,  sled  or  other  carriage 
of  burden  or  pleasure  from  passing  through  said  gates, 
until  they  shall  respectively  have  paid  for  passing  same, 
that  is  to  say" — (Here  followed  rates,  etc.). 

The  act  goes  on  further  to  say  that  it  shall  not  go  into 
effect  until  the  Congress  of  the  United  States  shall  assent 
to  it.  Ohio  accepted  this  road  from  the  government  under 
similar  conditions  in  February,  1831,  but  Pennsylvania,  which 
was  more  exacting  in  its  terms,  did  not  accept  it  until  April 
1,    183S. 

The  tolls  collected  were  found  inadequate  to  keep  the 
road  in  proper  condition  and  it  was  allowed  to  deteriorate 
and  in  many  places  was  almost  unfit  for  travel  until  in 
June,  1905,  by  an  act  of  Legislature,  the  collection  of  tolls 
was  abolished  in  Fayette  and  Washington  Counties,  and 
June  1,  1907,  in  Somerset  County,  and  the  care  and  main- 
tenance of  the  road  were  turned  over  to  the  State  High- 
way Department. 

The  writer  was  the  first  engineer  for  the  reconstruction  of 
this  road  in  Pennsylvania  under  the  State  Highway  Depart- 
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MODKKX    CONCRETE    BRIDGE    ON    THE    NATIONAL    ROAD 
NEAR    SCENERY    HILL,     PENNSYLVANIA, 


AN    OLD    STONE    TOLL    HOUSE    ON    THE    NATIONAL    KOAD 
NEAR    ADDISON,    PENNSYLVANIA. 

ment  and  acted  as  such  until  1911.  During  that  time  about 
fifteen  miles  of  road  was  reconstructed  and  surveys  and 
plans  made  for  the  reconstruction  of  sixty-five  miles.  Sur- 
vey was  made  of  all  bridges  and  those  in  need  of  immediate 
repair  were  repaired  during  1905,  1906  and  1907. 

In  the  repair  of  the  road  proper,  the  old  telford  founda- 
tion was  used  where  possible,  although  in  a  number  of  places 
new  foundation  had  to  be  placed  as  the  old  foundation  had 
entirely  disappeared.  Especially  was  this  true  in  Washing- 
ton County,  as  the  superintendent  under  the  previous  regime 
had  had  the  old  telford  removed,  crushed  and  placed  on  the 
road  as  macadam. 

The  methods  used  by  the  State  Highway  Department  after 
replacing  any  worn  out  telford  and  bringing  the  road  to 
an  even  grade  with  native  stone  were  to  resurface  the  old 
road  to  a  width  of  16  ft.,  with  approximately  6  ins.  of 
crushed  limestone  ranging  in  size  from  that  which  would 
pass  through  a  lYz-m.  ring  to  ;4-'n-  stone,  the  residue 
being  used  as  a  binder  after  the  road  had  been  thoroughly 
rolled  with  a  roller  weighing  not  less  than  ten  tons.  In 
1911  this  was  changed  and  contracts  were  let  for  resurfac- 
ing with  asphaltic  macadam.  The  size  of  stone  used  was 
practically  the  same  as  that  used  in  water  bound  macadam, 
the  only  diflference  being  that  asphalt  was  used  as  a  binder, 
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This  latter  method  of  construction  was  used  on  the  eastern 
and  western  slopes  of  Laurel  Ridge,  four  miles  west  of 
Uniontown,  and  on  four  miles  of  road  between  Claygville  and 
Washington. 

A  portion  of  the  road  adjacent  to  Uniontown  was  paved 
with  brick,  16  ft,  wide,  sufficient  native  stone  being  used  to 
bring  the  roadbed. to  grade  before  laying  the  sand  cushion 
and  brick.  This  was  also  done  in  the  village  of  Claysville, 
Washington  County.  These  methods  of  reconstruction  cost 
from  $7,000  to  $15,000  per  mile,  depending,  of  course,  on 
location  and  the  material  used. 

But  little  work  was  done  in  1912.  owing  to  lack  of  ap- 
propriations by  the  Legislature.  The  work  was  again  taken 
up  in  1913  and  has  since  been  carried  on  extensively  under 
the  supervision  of  the  state,  and  at  the  present  time  all  this 
load  in  Pennsylvania,  with  the  exception  of  about  fourteen 
miles,  has  been  repaired,  and  the  greater  part  of  this  four- 
teen miles  is  under  reconstruction. 

In  making  surveys  and  plans  for  this  work,  much  trouble 
was  experienced  in  locating  the  original  lines,  as  the  records 
of  the  old  surveys  were  very  meager.  Our  method  was 
to  locate  the  old  foundation,  if  possible,  at  each  angle  point 
and  then  take  the  center.  This  was  done  on  the  entire 
eighty  miles.  We  also  found  that  many  landowners  had 
encroached   on   the   roadway,   and   in   many  cases   it  required 


;ri.j;\    ur    uj-i-   national   road   before   improve- 
ment— TELFORD  PROJECTING  FROM  SURFACE. 

something  more  than  "gentle  persuasion"  to  make  them  move 

buildings,  fences,  and  the  like,  off  the  road  limits,  i.  e.,  33  ft. 

from  the  center  line. 

•  The    bridges    previously    mentioned,    of    which    there    are 

twenty-three,  ranging  in  span  from  10  to  80  ft.,  were  nearly 

all  stone  arches  constructed  of  a  very  good  grade  of  native 

stone. 

The  first  bridge  repaired  was  the  one  over  the  Youghiogh- 
eny  River,  which  has  three  arches  of  50  ft.,  60  ft.,  and  70  ft. 
span,  respectively.  The  two  center  piers  of  this  bridge 
had  been  practically  destroyed  by  time  and  tide,  as  it  was 
built  in  1819.  In  repairing  it  the  first  step  was  the  building 
of  a  coflfer  dam  around  the  old  piers  at  a  distance  of  3  ft. 
Excavation  was  then  made  to  the  bottom  of  the  foundation 
of  the  piers  and  this  space  filled  with  concrete.  From  the 
mean  water  line  the  piers  were  given  a  batter  that  brought 
them  to  a  thickness  of  18  ins.  at  the  spring  line.  Before 
placing  the  concrete  the  old  joints  were  raked  out  so  that  the 
concrete  would  readily  flow  into  them,  The  joints  of  the 
spandrel  walls  were  all  raked  clean  to  a  depth  of  1  in.  and 
repointed  with  a  cement  mortar  consisting  of  equal  parts 
cement  and  sharp  river  sand. 

As  a  great  deal  of  trouble  had  arisen  from  the  drainage 
of  the  roadbed  of  the  old  bridge  the  macadam  roadway  was 
removed   and   a    1:3:?   concrete    foundation,   4   ins,    in    thick- 


NATIONAL     ROAD     AT     THE     SUMMIT    OF     LAUREL    RIDGE 
OVER    2,400     FT.    ABOVE    SEA    LEVEL. 

ness,  was  placed  on  the  road.  On  this  a  macadam  wearing 
surface,  6  ins.  in  thickness,  was  laid.  A  concrete  walk  was 
built  on  one  side  of  the  bridge  and  gutters  were  made  for 
the  surface   drainage.     This   has  proved  very  satisfactory. 

The  second  bridge  repaired  is  located  about  one  mile 
west  of  the  Youghiogheny  River  over  a  stream  known  as 
Jockey  Hollow  Run.  It  was  originally  a  40-ft.  span  arch 
bridge,  the  water  passing  under,  it  diagonally.  This  bridge 
was  entirely  removed  and  a  26-ft.  span  skew  bridge  built 
in  its  place,  using  I-beams  and  concrete  for  the  floor,  the 
abutments  and  walls  being  built  of  the  stone  from  the  old 
bridge.  This  was  the  procedure  in  the  reconstruction  of  all 
the  bridges,  an  eflFort  being  made  to  use  as  much  as  pos- 
sible of  the  old  material.  The  cost  of  this  construction 
averaged  from  $5  to  $10  per  cu.  yd. 

In  1908,  at  a  point  one  mile  east  of  Scenery  Hill  in  Wash- 
ington County,  the  Pennsylvania  Railroad  cut  through  the 
National  Road  with  a  branch  line,  making  it  necessary  to 
construct  a  viaduct.  After  several  designs  were  carefully 
studied  it  was  decided  to  build  a  reinforced  concrete  viaduct. 
This  viaduct  is  composed  of  three  parabolic  arch  ribs  sup- 
porting the  floor  system  on  columns  erected  from  the  ribs. 
The  bridge  was  built  under  the  supervision  of  the  State 
Highway  Department,  but  was  paid  for  by  the  railroad 
company. 

At  this  writing  all  the  bridges  on  the  National  Road  in 
Pennsylvania  have  been  repaired  or  rebuilt.  In  two  years 
more  the  entire  road  in  Pennsylvania  will  be  completed  and 
will  be  one  of  the  most  popular  automobile  routes  from  the 
East   to   the   West. 


Iw*  "J... 
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The  Highway  Construction  and  Maintenance   System  of 
Allegheny  County,  Pennsylvania 


Allegheny  County  was  created  by  an  act  of  the  Penn- 
sylvania Legislature  approved  on  September  24,  1788.  It 
was  taken  from  Westmoreland  County  and  included  all  the 
territory  west  of  the  Allegheny  River  and  north  of  the 
Ohio  River  to  the  western  boundary  of  the  state.  In  1800 
the  territory  was  divided  into  several  counties.  The  present 
area  of  the  county  is  approximately   757   square   miles. 

The  county  was  named  Allegheny  for  a  tribe  of  Indians 
called  the  "Alleghans,"  who  lived  along  the  banks  of  what  is 
now  the  Allegheny  River.  Pitt  Township,  in  1771,  included 
all  of  the  present  city  of  Pittsburgh  and  portions  of  what 
are  now  Beaver,  Washington  and  Westmoreland  Counties. 
The  township  at  that  time  contained  52  landowners,  20  ten- 
ants and  13  single  freemen. 


and  the  levying  of  a  special  tax  to  provide  for  a  sinking 
fund  and  maintenance  charges.  Bonds  niay  be  issued  to  an 
amount  equal  to  2  per  cent,  of  the  total  assessed  valuation 
of  the  county,  and  in  Allegheny  County  it  is  customary 
under  ordinary  conditions  to  issue  bonds  to  the  amount  of 
$1,000,000  annually.  The  road  tax  of  one  mill,  which  is 
levied,  nets  about  $1,200,000  annually.  To  date,  bonds  to 
the  amount  of  about  $13,000,000  have  been  issued  in  the 
county. 

The  present  Board  of  County  Commissioners  consists  of 
Addison  C.  Gumbert,  Frank  J.  Harris  and  Gilbert  F.  Myer. 
The  personnel  of  the  Road  Department  is  as  follows:  Road 
Commissioner,  Wm.  McClurg  Donley;  Chief  Engineer,  T.  F. 
Maloy;  Chief  Clerk,  C.  H.  Arnold. 


EVERGREEN    ROAD    EXTENSION   IN    ALLEGHENY   COUNTY,    PENNSYLVANIA — MACADAM    ROADWAY    WITH    AN 

ASPHALTIC   SEAL  COAT. 


The  present  county  of  Allegheny  includes  2  cities,  71 
boroughs  and  56  townships  and  has  a  population  of  from 
1,000,000  to  1,125,000,  the  census  of  1910  having  placed  the 
population  at  1,018,465.  The  1915  valuation  of  property  in 
the  county  was  $1,228,618,600,  and  it  is  estimated  that  the 
1916  assessment  will  amount  to  approximately  $l,253,O0O,- 
000.  These  figures  do  not- include  what  is  termed  "persona! 
property,"  the  personal  assessment  amounting  to  about  $260,. 
000,000.  If  is  stated  that  the  real  valuation  of  the  county 
is  greater  than  that  of  Maine,  New  Hampshire  aiid  Vermont 
combined,  and  that  if  the  county  were  classed  as  a  state  it 
would   rank   about   thirteenth    in    taxable   valuation. 

An  act  generally  known  as  the  "Flinn  Act,"  authorizing 
the  county  commissioners  of  tlie  various  counties  to  organ- 
ize road  departments  to  look  after  the  improvement  of  the 
county  roads,  was  approved  on  June  26,  1895.  This  act 
as  amended  in  1911  comprises  the  law  under  which  the  pres- 
ent Road  Department  of  Allegheny  County  is  operated. 
The  law  permits  the  issuing  of  bonds  to  pay  for  road  work 


The  Allegheny  County  Road  Department  started  work 
early  in  1897  and  has  since  done  a  large  amount  of  work 
in  carrying  out  the  original  program,  which  comprised  the 
improvement,  first,  of  the  main  routes,  and  then  of  the 
connecting  links.  On  Jan.  1,  1916,  520.5  miles  of  the  roads 
in  the  county  system  had  been  completed  or  were  under 
construction  and  of  that  total  mileage  only  22  miles  consist 
of  what  may  be  termed  "temporary  improvements."  These 
temporary  improvements  cover  sections  of  the  old  Butler 
and  Perrysville  Plank  Roads,  which  are  condemned  toll 
roads  purchased  by  the  county  and  freed.  The  mileage  of 
improved  roads  within  the  county  is  somewhat  greater 
than  the  total  given,  as  the  State  Highway  Department, 
under  joint  agreements  with  the  county  and  diflferent  bor- 
oughs and  townships,  has  improved  approximately  20  miles, 
of   highway. 

Until  May  31,  1913,  the  county  was  handicapped  in  its 
efforts  to  complete  various  links  in  the  county  system  by 
its  inability  to  do  work  within   the  limits  of  boroughs.     At 
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that  time,  however,  an  act  was  passed  which  authorized  the 
county  to  do  such  work.  A  considerable  number  of  the 
boroughs  at  once  made  application  for  such  improvements, 
and  during  the  past  two  years  much  of  this  work  has  been 
done. 

For  some  time  the  construction  of  telford  macadam  roads 
gave  satisfactory  results.  With  the  coming  of  motor  trucks 
and  the  increase  in  the  weight  of  loads  carried  by  them 
and  also  in  the  speed  at  which  they  traveled,  these  roads 
began   to   wear   out   rapidly,   and   during   the   past   six   years 

more  permanent 
and  expensive  wear- 
ing surfaces  h'a,ve 
been  necessary.-  In 
work  during  that 
period  there  have 
been      put     down 


past  few  years  on  account  of  the  distances  from  the  work 

to    railroads    and    electric    railways.      Practically    all    of    the 

road  material  used  in  the  county  has  to  be  shipped  in  from 

other  parts  of  the  state  and  the  hauling  is  a  very  important 

item.     All  of  the  material   for   macadam   has  to  be  secured 

from  the  foothills  of  the  Allegheny  Mountains  or  from  the 

New    Castle    or    Wampum    limestone    fields.      The    material 

obtained  from  the  mountains  is  commonly  called  "Ligonier 

stone"    and    is  "very    hard.      Its    cost,    f.o.b.    cars    Allegheny 

County,   ranges   from  $1.22   to  $1.60  per   ton.     The   haulage 

from  the  cars  to  the 

roads     varies     from 

$0.50    to    $1.79    per 

ton. 

Some  very  ex- 
pensive roads  were 
constructed      during 


FRANK    J.    HARRIS, 

Member    of    the    Board    of   County 

Commissioners. 


GILBERT     F.     MYER, 

Member   of    tlie   Board   of   County 

Commissioners. 


ADDISON    C.     GUMBERT, 

Member    of    tlie    Board    of    County 

Commissioners. 


Board  of  Commissioners  and  Road  Officials 
of  Allegheny  County,  Penn. 


roads  of  macadam, 
asphaltic  concrete 
(including  Warren- 
ite  and  Amiesite), 
asphaltic  macadam, 
rock  asphalt,  con- 
Crete  and  brick 
roads.  Brick  has 
been  used  on  a 
number  of  the  main 
routes  radiating 
from  the  city  of 
Pittsburgh  and  sub- 
jected to  heavy  traffic.  Asphaltic  concrete  surfacing  was 
adopted  by  the  country  in  1910  and  is  said  to  have  given 
excellent  satisfaction. 

The  topography  of  Allegheny  County  makes  road  con- 
struction expensive,  both  because  of  heavy  grading  and  the 
necessity  for  building  bridges  and  retaining  walls.  It  is 
stated  that  grading  on  the  average  road  amounts  to  from 
8,000  to  9,000  cu.  yds.  per  mile,  while  on  some  gradins; 
work  done  it  has  amounted  to  21,000  and  on  a  very  recent 
improvement  to  26,000  cu.  yds.  In  addition,  the  cost  of 
hauling  materials  has  been  very  large,  especially  during  the 


WM.    McCI.URG    DONLEY, 
Road   Commissioner. 


1915,     among     them 

the     Duquesne     and 

Dravosburg       Road, 

between     the     bor- 
oughs   of   Duquesne 

and    Dravosburg    in 

Mifflin       Township. 

The         preliminary 

surveys  showed  five 

grade    crossings    on 

the       Monongahela 

Division      of      the 

Pennsylvania  Rail- 
road, and  to  eliminate  these  it  was  necessary  to  locate  the 
new  road  along  a  hillside,  this  necessitating  heavy  cutting 
and  filling  and  the  building  of  long  retaining  walls.  The  im- 
provement was  completed  at  a  cost  of  $97,484.67,  the  total 
distance  being  1.76  miles.  The  completion  of  the  roa-l 
provides  direct  connection  between  the  two  boroughs  and 
connects  up  from  35  to  40  miles  of  road  previously  con- 
structed by  the  county. 

Another  improvement  which  has  provided  improved 
transportation  facilities  is  the  completion  of  the  Glenfield 
section  of  the  Emsworth  and  Haysville  Road.    The  improve- 


T.    F.    MALOY, 
Chief    Engineer. 
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EMSWORTH  AND  HAYSVIL.L.E  ROAD,  GL^NFIELD  SECTION, 
ALLEGHENY    COUNTY— BEFORE    IMPROVEMENT. 

meiit  is  situated  wholly  within  the  borough  of  Glenfield  and 
affords  a  more  direct  connection  between  the  city  of  Pitts- 
burgh and  what  is  known  as  the  Sewickley  Valley.  The 
road  is  1.24  miles  in  length  and  reduces  the  distance  from 
Pittsburgh  to  Sewickley  about  8  miles. 


UOAD    SHOWN    IN    ILLUSTRATION    AT    THE    LEIL. 
IMPROVEMENT— BRICK  PAVEMENT. 


AFTEK 


sq.  yd.  Water  bound  macadam  reconstruction  work  durin;; 
1915  cost  46.9  cts.  per  sq.  yd.,  compared  with  48.8  cts.  in 
1914,  48.1  cts.  in  1913,  45  cts.  in  1912  and  38.4  cts.  in  1911. 
The  average  cost  of  asphaltic  concrete  laid  in  1910  was 
$1.26  per  sq.  yd.;   in   1911   the  average  cost  per  square  yard 


THOMS  RUN  AND  OAKDALE  ROAD — ALLEGHENY  COUNTY- 
CONCRETE  PAVEMENT. 


DUQUESNE    AND    DRAVOSBURG   ROAD— BRICK    PAVEMENT 
—SHOWING  RETAINING  WALLS. 


Water  bound  macadam  with  an  asphalt  seal  coat  was  of  reconstructing  261,000  sq.  yds.  amounted  to  97.7  cts.; 
laid  in  1914  and  1915.  The  average  cost  for  the  season  of  the  cost  of  constructing  approximately  311,000  sq.  yds.  in 
1914  was  50.01   cts.   per   sq.   yd.,   and   in   1915,   57.46  cts.   per      1912  was  $1,022  per  sq.  yd.;  in  1913  the  unit  cost  was  $1,165 


SECTIO.N    OF    THK    WJQUKS.Vp;    .\.\li    I  >RA  VOSIUJRO    ROAD- 
HEAVY  FILL  UNDER  CONSTRUCTION. 


RO.\D    SHUWIS!     IN    ILLUSTIIATTOX    .AT    T7IR    I>EFT, 
COMPLETION  OF  GKADING  AND  I'AVING. 
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per  sq.  yd.  for  reconstructing  277,300  sq.  yds.;  in  1914,  $1.1005 
per  sq.  yd.  for  constructing  263,300  sq.  yds.,  and  in  1915, 
$1.1945  per  sq.  yd.  for  constructing  113,900  sq.  yds. 

During  the  past  five  years  considerable  road  oil  has  been 
used  in  the  county  for  surface  treatments,  the  cost  rangin.;? 
from  2.08  cts.  per  sq.  yd.  in  1910  when  310,000  gals,  were 
used  to  1.836  cts.  per  sq.  yd.  for  such  work  during  1914.  Very 
little  oiling  was  done  during  1915  as  many  of  the  water 
bound  nyicadam  roads  had  been  reconstructed  with  brick 
or   asphaltic   concrete. 

During  1915  roads  were  completed  and  accepted  as  shown 
in  the  following  table: 

Kind   of   Road.                          Length  Miles.  Cost. 

Macadam    11.35  $212,786.89 

Brick    10.92  365,356.89 

Concrete    1.88  40,931.85 

Maintenance  work  has  been  a  very  important  part  of  the 
work  of  fhe  county  road  department.  The  work  is  directed 
by  the  Road  Commissioner  through  four  assistant  super- 
intendents, who  have  charge  of  reconstruction  work  and 
general  maintenance  items.  These  assistant  superintendents 
are  required  to  look  after  certain  districts,  each  of  from 
100  to  125  miles  of  completed  work,  and  are  equipped  with 
Ford  runabouts  so  that  they  can  cover  their  territory.  The 
work  of  maintenance  is  performed  by  a  force  of  from  125 
to  130  caretakers,  employed  throughout  the  entire  year  by 
the  county.  These  caretakers  are  required  to  look  after  tho; 
ordinary  maintenance  matters  such  as  the  removal  of  loose 
material  in  the  road,  the  keeping  open  of  drains  and  sewers, 
the  removal  of  obstructions  and  such  work.  They  are  equip- 
ped with  wheelbarrows,  picks,  shovels,  hoes,  rakes  and  other 
small  tools  and  are  paid  at  the  rate  of  $60  per  month.  Each 
caretaker,  under  ordinary  conditions,  is  required  to  take 
care  of  a  section  of  road  from  4  to  5  miles  in  length  anl 
must  make  weekly  reports  to  the  department. 

The  county  maintains  its  own  equipment  for  maintenance 
and  repair  work.  The  equipment  includes  ten  10-ton,  3- 
wheeled  rollers,  3  lighter  tandem  rollers,  water  wagons, 
sweepers,  oil  wagons  and  a  5-ton  motor  truck  used  both  for 
applying  oil  and  asphalt  and  for  transporting  material  for 
patching.  All  this  equipment  is  thoroughly  overhauled  each 
winter  so  as  to  reduce  to  a  minimum  delays  for  repairs  dur- 
ing the  road  building  season. 
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Federal  Aid  Bill  Passed  by  the  House  of 
Representatives 

A  bill  providing  for  federal  aid  in  the  construction  of 
roads  was  passed  by  the  House  of  Representatives  of  the 
United  States  on  January  25.  The  bill  was  introduced  by 
Representative  Dorsey  W.  Shackleford,  of  Missouri,  Chair- 
inan  of  the  House  Committee  on  Roads,  to  which  the  mul- 
titude of  bills  providing  for  federal  aid  which  were  in- 
troduced during  the  early  days  of  the  present  session  were 
referred. 

The  measure  (H.R,  7617)  is  entitled  "A  Bill  to  provide 
that  in  order  to  promote  agriculture,  afford  better  facilities 
for  rural  transportation  and  marketing  farm  products  and 
encourage  the  development  of  a  general  system  of  im- 
proved highways,  the  Secretary  of  Agriculture,  on  behalf  of 
the  United  States,  shall,  in  certain  cases,  aid  the  states 
in  the  construction,  improvement  and  maintenance  of  roads 
which  may  be  used  in  the  transportation  of  interstate  com- 
merce, military  supplies   or  postal   matters." 

Section  1  provides  for  an  appropriation  not  exceeding 
825,000,000  for  any  fiscal  year  to  be  expended  for  the  im- 
provement of  "rural  post  roads,"  such  roads  being  defined 
as  any  public  roads  over  which  mail  is,  or  might  be,  carried 
outside  of  an  incorporated  city,  town  or  borough  having 
a  population  exceeding  2,000  and  in  such  cities,  towns  and 
boroughs  having  a  population  exceeding  2,000,  but  in  which 
houses  average  more  than  200  ft.  apart. 


Section  2  provides  that  after  deducting  the  sum  necessary 
to  meet  the  cost  of  administration,  the  appropriation  made 
shall  be  apportioned  to  the  several  states  as  follows:  "$6S,- 
000  to  each  state  and  one-half  of  the  remainder  in  the 
ratio  which  the  population  of  each  state  bears  to  the  popu- 
lation of  all  of  the  states  as  shown  by  the  latest  available 
federal  census  and  the  other  half  of  such  remainder  in 
the  ratio  which  the  mileage  of.  rural  free  delivery  and  star 
mail  routes  in  such  state  bears  to  the  mileage  of  rural  free 
delivery  and  star  mail  routes  of  all  the  states  as  shown 
by  the  latest  available  report  of  the  Postmaster  General: 
Provided,  That  no  portion  of  this  appropriation  shall  be 
used  in  the  construction,  maintenance  or  repair  of  all  toll 
roads." 

Section  3  provides  that  the  Secretary  of  Agriculture  shall 
transmit  to  the  state  highway  department  of  each  state 
having  such  a  department  and  to  the  governor  of  each  state 
which  has  no  highway  department  a  statement  showing  the 
amount  available  to  the  state.  The  state  highway  depart- 
ment may  then  apply  for  aid  and,  if  the  road  for  which  the 
improvement  is  asked  comes  within  the  provisions  of  the 
act,  the  Secretary  shall  request  the  state  highway  depart- 
ment to  furnish  him  with  surveys,  plans  and  specifications, 
estimates  of  cost  and  any  other  information  he  may  con- 
sider proper.  The  proportion  of  aid  to  be  given  to  any 
project  is  left  to  the  state  highway  department.  The  Sec- 
retary of  Agriculture  shall  examine  the  surveys,  plans 
and  estimates,  and  transmit  to  the  state  highway  depart- 
ment a  written  statement  of  his  determination,  upon  re- 
ceipt of  which  the  state  highway  department  may  notify 
him  that  the  work  will  be  undertaken  in  accordance  with 
the  terms  proposed.  The  work  may  then  be  undertaken  by 
the  proper  authorities  of  the  state  and  carried  out  in  com- 
pliance with  the  surveys,  plans  and  specifications,  after 
which  the  Secretary  of  Agriculture,  upon  finding  that  the 
work  has  been  done  in  accordance  with  the  plans  and  speci- 
fications, must  pay  to  the  state  whatever  remains  unpaid 
of  the  allotment.  The  Secretary  of  Agriculture  may  make 
payments  from  time  to  time  as  the  work  progresses,  but  in 
no  case  must  the  total  amount  paid  be  more  than  "the 
pro  rata  part  of  the  United  States  of  the  value  of  labor 
and  materials  which  have  been  put  into  such  construction, 
improvement   or  maintenance." 

Section  4  provides  that  all  work  under  the  act  shall 
be  done  under  the  supervision  and  control  of  the  state 
highway  departments  of  the  several  states  provided  that 
until  Jan.  1,  1920,  the  amount  which  has  been  apportioned 
to  any  state  having  no  state  highway  department  shall  be 
available  for  expenditure  in  such  manner  as  may  be  agreed 
upon  by  the  Secretary  of  Agriculture  and  the  governor  of 
that  state.  This  section  also  provides  that  the  Secretary 
of  Agriculture  may  make  inspections  and  may  prescribe 
what  reports  shall  be  made  to  him  by  the  state  highway 
department  and  when  these  reports  shall  be  made.  The 
section  also  empowers  the  Secretary  of  Agriculture  to  em- 
ploy such  assistants  and  clerks,  to. purchase  such  materials 
and  supplies  and  to  prescribe  such  rules  and  regulations  as 
may   be   necessary  for  the   administration   of  the   act. 

Section  5  provides  that  the  necessary  culverts  and  bridges 
shall  be  considered  parts  of  the  roads  improved  under  the 
act  and  that  the  roads  which  may  be  constructed,  improved 
or  maintained  shall  include  "earth,  earth-oiled,  sand-clay, 
sand-gravel,  and  other  common  types  of  roads,  as  well  as 
loads  of  higher  classes,  one  of  the  purposes  of  this  act 
being  to  enccTurage  and  promote  the  improvement  of  a 
general  system  of  roads  leading  from  cities,  towns  and  rail- 
way  stations   into   the   adjacent   farming  communities." 

Section  6  specifies  the  method  by  which  the  payment  of 
federal  aid  shall  be  made. 
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Organization  of  the  Illinois  State  Highway 
Department 

By  W.  W.  MARR 
Chief  State  Highway  Engineer 

In  1913  the  Legislature  passed  a  law  revising  the  laws 
of  Illinois  in  relation  to  roads  and  bridges  and  creating  a 
state  highway  department  with  new  powers  and  duties. 

A  state  highway  commission  of  three  members  was  pro- 
vided, to  be  appointed  by  the  governor  and  to  have  general 
control  of  the  department.  A  state  highway  engineer,  ap- 
pointed by  the  governor,  was  also  provided,  to  be  the  execu- 
tive officer  of  the  commission.  Such  employees  as  were 
necessary  to  carry  on  the  work  of  the  department  were  to 
be  appointed  through  competitive  civil  service  examination. 

The  work  of  the  department  has  grown  by  leaps  and 
bounds  and  it  has  recently  been  necessary  to  reorganize  the 
force  along  permanent  lines.  The  accompanying  chart  wili 
illustrated  perhaps  as  clearly  as  possible  the  organization  as 
it  has  been  adopted.  The  work  of  the  department  has  been 
divided  into  five  character  divisions  or  bureaus  with  a  bureau 
chief  in  charge  of  each  of  the  five  main  divisions.  These  arc 
respectively:  The  Bureau  of  Bridges,  Bureau  of  Testing, 
Buiaau  of  Maintenance,  Bureau  of  Auditing  and  Bureau  of 
Roads.  The  various  bureau  chiefs  have  responsible  charge 
of  all  the  work  of  the  department  of  the  particular  char- 
acter to  which  they  are  assigned. 

The  work  is  further  subdivided  along  territorial  lines  into 
seven  districts,  each  under  the  direction  of  a  division  engi- 
neer who  is  in  direct  responsible  charge  of  all  characters 
of  work  in  his  district.  The  division  engineers  report  to 
the  respective  bureau  chiefs  in  accordance  with  the  character 
of  the  work  involved.  Each  division  engineer  is  located  in  a 
permanent  office  in  his  division  and  has  an  independent 
organization  of  his  own,  reporting  directly  to  him  in  all 
matters. 

In  addition  to  the  division  engineers,  each  bureau  chief 
has  reporting  to  him  an  independent  office  force,  for  which 
he  is  directly  responsible.  There  is  in  the  organization  no 
conflict  of  authority  or  division  of  responsibility.  It  will 
be  noted  from  an  inspection  of  the'  chart  that  no  member 
of  the  department  reports  to  or  receives  orders  from  more 
than  one  superior.  The  various  assistants  report  to  their 
immediate  superior  and  wherever  an  assistant  has  a  specific 
branch  of  work  assigned  to  him,  his  subordinates  report 
only  to  himself. 

On  the  other  hand,  no  member  of  the  department  is  au- 
thorized to  issue  instructions  to  any  but  his  immediate  sub- 
ordinates, which  operates  to  clearly  and  definitely  define 
authority  and  responsibility  in  all  cases  and  to  obviate  the 
confusion  which  naturally  results  when  a  superior  officer 
attempts  to  direct  work  over  the  heads  of  intermediate 
officials. 

Owing  to  the  vast  territory  in  which  the  departme.it 
operates  and  the  scattered  condition  of  the  work,  the  over- 
head and  engineering  cost  has  been  comparatively  high  in 
the  past,  but  due  to  the  establishment  of  division  engineers 
in  permanent  quarters,  and  otherwise  perfecting  the  present 
organization,  the  cost  of  engineering  has  been  greatly  re- 
duced and  the  efficiency  of  our  men  has  been  materially 
increased. 

Probably  the  greatest  factor  in  the  work  of  the  department 
at  the  present  time  is  the  phenomenal  growth  of  sentiment 
for  the  construction  of  systems  of  roads  by  counties.  This 
is  a  very  different  problem  from  the  piecemeal  construction 
of  short  stretches  of  road  at  widely  separated  points.  By 
means  of  state  aid,  the  construction  of  one  road  is  simple  in 
comparison  to  improving  a  comprehensive  system  of  roads 
in  a  county. 

Approximately  thirty  counties  in  the  state  are  now  con- 
templating  bond    issues    for    the    improvement    of    state    aid 


roads  in  the  respective  counties,  and  from  present  indication* 
upward  of  $20,000,000  in  bonds  will  be  voted  for  this  pur- 
pose during  the  next  eighteen  months.  This  has  taxed  to 
the  limit  our  facilities  for  making  preliminary  plans  and 
investigations  and  we  are  at  present  working  all  available 
men  on  this  phase  of  the  problem. 

The  department  furnishes  to  counties  contemplating  bond 
issues,  a  number  of  different  tentative  plans  for  a  compre- 
hensive system  of  county  roads,  on  designated  state  aid 
lines,  for  their  consideration.  The  county  boards  then  take 
up  the  matter  usually  through  a  committee  which  investi- 
gates and  recommends  some  particular  plan.  If  the  action 
of  the  county  board  is  favorable,  the  question  of  issuing 
bonds  is  submitted  to  the  people  at  a  special  election  called 
for  the  purpose.  The  amount  of  money  which  a  county 
may  raise  in  this  manner  is  limited  by  the  constitution  to  5 
per  cent,  of  the  assessed  valuation  of  all  property  in  the 
county,  less  any  outstanding  county  bond  indebtedness. 
This  is  usually  sufficient  in  any  county  to  build  a  complete 
system  of  roads  composed  of  various  types  adapted  to  the 
amount  and  character  of  traffic  on  each  particular  road. 


A.  M.  Nelson  Appointed  State  Highway 
Engineer  of  Tennessee 

A.  M.  Nelson  has  been  appointed  State  Highway  Engineer 
of  Tennessee,  in  which  state  a  State  Highway  Commission 
was  established  last  year  in  accordance  with  an  act  passed 
by  the  191S   Legislature. 


A.    M.   NELSON. 
State  Highway  Engineer  of  Tennessee. 

Mr.  Nelson,  who  is  a  native  of  Virginia,  commenced  his 
engineering  career  in  1883.  Until  1909  he  was  employed 
by  the  Pennsylvania  R.  R.,  the  Pennsylvania  Construction 
Co.,  the  Kansas  City  Southern  Ry.  and  the  Kansas  City, 
Mexico  &  Orient  R.  R.,  the  latter  work  being  in  Mexico. 

In  1909  Mr.  Nelson  returned  to  Tennessee,  and  later 
became  Assistant  Engineer  with  the  Oregon  Short  Line,  in 
which  position  he  had  charge  of  the  valuation  of  its  proper- 
ties and  of  construction  of  all  kinds,  specializing  in  locat- 
ing and   constructing  bridges. 
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Through  the  courtesy  of  tht  publisher  of  "Good  Roads, 
this  page,  each  month,  is  devoted  to  the  use  of  the  American 
Hoad  Builders'  Association.  It  is  solely  in  the  interests  of  the 
Association,  and  it  is  the  desire  of  the  Executive  Committee  that 
all  members  feel  that  this  space  is  their  own,  and  that  they 
contribute  freely  to  it,  not  only  as  regards  anything  concerning 
the  Association  itself  but  also  that  which  will  further  the  good 
roads  movement.  Besides  the  official  announcements  of  the 
Association,  there  will  appear  on  the  page  contributions  by 
members,  items  of  news  concerning  the  Association  activities 
and  personal  notes  about  its  members.  All  contributions  should 
be  sent  to  the  headquarters  of  the  Association  at  150  Nassau 

Street,  New  York,  N.  Y.  . 

Executive  Committee: 
Nelson  P.  Lewis 
A.  IV.  Dean 
E.  L.  Powers 


Third  Vice  President 

(Office  to  be   filled.) 

Secretary 

E.  L.  POWERS.  New  York,  N.  Y. 

Treasurer 
W.  W.  CROSBY.  BaKimore,  Md 


The  Association  and  Its  Conventions 

Within  the  next  month  the  American  Road  Builders'  As 
sociation  will  have  held  its  thirteenth  annual  convention  and 
the  seventh  exhibition  of  road  and  street  machinery  and 
materials  made  under  its  auspices.  Everything  indicates 
that  the  convention  and  show,  which  will  be  held  at  Me- 
chanical Hall,  Pittsburgh,  Pa.,  February  28-March  3,  will 
mark  another  success  for  the  Association,  and  it  is  hoped 
that  changing  the  date  of  the  show  to  a  time  when  road 
and  street  officials,  engineers  and  contractors  are  not  so 
crowded  with  work  will  result  in  an  even  larger  attendance 
of  road  builders  than  at  the  previous  successful  meetings 
of   the   organization. 

About  thirteen  years  ago  a  few  of  the  principal  state  high- 
way officials  of  the  country  organized  the  American  Road 
Makers'  association,  as  the  A.  R.  B.  A.  was  then  called. 
The  first  convention  was  held  at  Detroit,  Mich.,  Feb.  13 
and  14,  1903,  and  was  so  much  of  a  success  that  another 
meeting  was  held  the  following  year  at  Hartford,  Conn.,  on 
Feb.  10  and  11.  Over  eleven  hundred  were  present  at  this 
meeting.  The  next  convention  was  held  at  Port  Huron, 
Mich.,  on  Aug.  29,  30  and  31,  the  length  of  the  convention 
having  been  increased  to  three  days  as  a  result  of  the  gratify- 
ing attendance  and  general  success  of  the  Hartford  meet- 
ing. The  next  convention  was  held  at  Pittsburgh,  Pa.,  on 
March  12,  13  and  14,  1907,  and  was  attended  by  1,245  dele- 
gates. The  fifth  convention  was  held  at  Buffalo,  N.  Y.,  July 
7  and  8,  1908,  and  the  sixth  at  Columbus,  Ohio,  on  Oct.  26, 
27,  28  and  29,  1909. 

The  Columbus  convention  marked  several  changes  in  the 
character  and  conduct  of  the  convention.  By  this  time  the 
Association  had  come  to  occupy  a  greater  field  and  the  or- 
ganization had  become  both  larger  and  more  influential. 
The  number  and  importance  of  the  subjects  coming  up  for 
discussion  had  become  such  that  a  four-day  meeting  was 
necessary,  and  the  large  attendance  at  previous  conventions 
had  shown  the  desirability  of  making  the  annual  A.  R.  B.  A. 
convention  the  most  notable  event  of  the  year  in  road 
building  circles.     At  the  Columbus  convention  the  first  ex- 


liibition  of  road  and  street  machinery  and  materials  was 
made,  and  this  proved  to  be  so  successful  that  it  has  now 
become  an  established  feature  of  the  Association's  annual 
convention. 

During  1910  the  name  of  the  organization  was  changed  to 
(he  American  Road  Builders'  Association  and  the  organiza- 
tion was  chartered,  without  capital,  under  the  laws  of  the 
state  of  New  York.  This  step  was  taken  because  of  the 
increased  activities  of  the  organization,  which  have  been 
alluded  to,  and  because  it  was  foreseen  that  the  Association 
was  destined  to  become  the  leading  organization  of  its  kind 
in  the  country,  if  not  in  the  world. 

The  seventh  annual  convention  was  held  at  Indianapolis, 
Ind.,  on  Dec.  6,  7,  8  and  9,  1910,  an  exhibition  of  machinery 
and  materials  being  a  part  of  the  convention  as  at  the  prev- 
ious meeting.  Over  fourteen  hundred  delegates  were  regis- 
tered at  the  Indianapolis  convention.  The  eighth  annual 
convention  was  held  at  Rochester,  N.  Y.,  Nov.  14,  15,  16 
and  17,  1911;  the  ninth  at  Cincinnati,  Ohio,  on  Dec.  3,  4, 
S  and  6,  1912;  the  tenth  at  Philadelphia,  Pa.,  on  Dec.  9,  10, 
11  and  12,  1913,  and  the  eleventh  at  Chicago,  111.,  on  Dec. 
14,  15,  16,  17  and  18,  1914. 

At  the  conventions  previous  to  that  held  at  Rochester 
in  1911  the  program  had  comprised  addresses  and  papers  on 
various  subjects  connected  with  road  building,  but  had  not 
lieen  arranged  logically -nor  with  any  provision  for  open  dis- 
cussion. In  other  words,  the  meetings  of  the  organization 
had  been  conducted  in  the  manner  in  which  most  "road" 
meetings  are  still  conducted.  In  preparing  the  program  for 
the  Rochester  convention  a  change  was  made  and  each  ses- 
sion was  devoted  to  the  consideration  of  certain  topics,  each 
of  which  was  introduced  by  a  formal  paper  prepared  by 
some  authority  on  the  subject  assigned  to  him.  The  pre- 
sentation of  each  formal  paper  was  followed  by  two  forma! 
discussions,  prepared  by  speakers  selected  for  their  ability 
to  handle  their  subject,  after  which  the  topic  was  thrown 
open  to  discussion  by  the  convention  at  large.  The  arrange- 
ment of  the  program  in  an  orderly  manner  considerably  re- 
duced the  number  of  formal  papers  and  the  opening  of  the 
topics  to  general  discussion  provided  for  what  has  since 
proved  to  be  one  of  the  most  valuable  features  of  the 
annual  convention.  Practically  this  same  plan  has  been 
followed  at  all  of  the  A.  R.  B.  A.  conventions  held  since 
1911. 

From  the  inauguration  of  the  exhibition  feature  in  1909, 
the  road  shows  held  in  conjunction  with  the  conventions 
have  increased  both  in  the  variety  and  the  extent  of  the 
displays  made.  At  the  Columbus  exhibition  there  were 
nearly  forty  separate  exhibits;  at  the  Chicago  convention 
in  1914  there  were  over  one  hundred  exhibitors.  The  ex- 
hibits have  included  practically  all  the  equipment  and  ma- 
terials used  in  the  construction,  repair  and  maintenance  of 
city  streets  and  country  roads  and  have  proven  of  great 
interest  to  the  delegates  and  of  great  value  to  both  the 
delegates  and  the  manufacturers  and  dealers  making  t.he  dis- 
plays. 

The  twelfth  annual  convention  was  held  at  Oakland,  Cal., 
on  Sept.  13,  14,  IS  and  16,  1915,  the  meeting  being  held  in 
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conjunction  with  the  annual  convention  of  the  American 
Highway  Association.  This  joint  convention  was  designat- 
ed as  the  Pan-American  Road  Congress  and  was  par- 
ticipated in  by  the  Tri-State  Good  Roads  Association  and  the 
Pacific  Highway  Association.  The  reasons  for  holding  this 
joint  meeting  are  well  known  to  readers  of  this  page.  On 
account  of  the  Panama-Pacific  International  Exposition 
many  conventions  were  held  at  the  Coast  in  1915,  and  it 
was  felt  that  the  American  Road  Builders'  Association  and 
the  American  Highway  Association  could  advantageously 
combine  their  meetings  for  that  year  and  hold  the  joint 
meeting  in  Oakland. 

The  decision  to  change  the  time  of  holding  the  conven- 
tion from  November  or  December  to  February  or  March 
was  reached  by  the  Board  of  Directors  after  long  and  care- 
ful consideration  of  the  proposed  step.  It  was  felt  that  a 
convention  in  February  or  March  could  more  readily  be 
attended  by  many  engineers  and  contractors,  as  at  that 
season  they  are  as  a  rule  the  least  busy.  It  was  also  felt 
that  a  convention  shortly  before  the  opening  of  the  work- 
ing season  would  be  of  more  practical  value  than  one  held 
shortly  after  the  close  of  active  work. 

In  previous  years  it  has  been  customary  for  "Good  Roads" 
to  print  in  the  issue  immediately  preceding  the  A.  R.  B.  A. 
convention  an  historical  sketch  of  the  organization,  a  list  of 
the  officers,  and  the  program  of  the  convention.  This  is  im- 
possible this  year  because  at  this  writing  the  program  has 
not  been  completed  and,  in  addition,  the  holding  of  the 
annual  meeting  for  the  election  of  officers  on  Friday,  Feb. 
4,  the  date  previous  to  publication,  does  not  permit  print- 
ing here  the  names  of  the  new  officers  or  their  portraits. 
The  officers  for  1915  were:  President,  George  W.  Tillson, 
Consulting  Engineer  to  the  President  of  the  Borough  of 
Brooklyn,  New  York,  N.  Y.;  First  Vice  President,  A.  W. 
Dean,  Chief  Engineer,  Massachusetts  Highway  Commission; 
Second  Vice  President,  Austin  B.  Fletcher,  State  Highway 
Engineer  of  California;  Secretary,  E.  L.  Powers,  Editor, 
"Good  Roads;"  Treasurer,  W.  W.  Crosby,  Consulting  En- 
gineer, Baltimore,  Md.  The  late  Percy  Hooker  was  Third 
Vice  President.  He  died  in  March-,  1915,  and  no  successor 
was  appointed  to  the  office  he  had  held.  The  names  of  the 
new  officers  elected  at  the  annual  meeting  will  be  printed 
in  "Good  Roads"  for  February  12,  and  it  is  proposed  to 
print  in  a  later  issue  an  article  giving  the  entire  list  of  of- 
ficers and  the  program  of  the  convention. 


An  Official  Statement  Regarding  the 
Pittsburgh  Convention 

The  Executive  Committee  of  the  American  Road  Build- 
ers' Association,  consisting  of  First  Vice  President  A.  W. 
Dean,  Past  President  Nelson  P.  Lewis  and  Secretary  E.  L. 
Powers,  has  prepared  and  sent  out  the  following  state- 
ment: 

It  having  been  claimed  and  statements  having  been  quite 
generally  circulated  to  the  effect  that  the  American  Road  Build- 
ers' Association  in  deciding  to  hold  its  annual  convention  for 
1916  at  Pittsburgh  on  February  28  has  violated  an  agreement 
made  with  the  American  Highway  Association  in  connection 
with  the  Pan-American  Road  Congress  held  by  the  two  asso- 
ciations at  Oakland  beginning  September  13,  1915,  and  has  not 
dealt  fairlv  with  those  who  contributed  to  that  congress  as 
donor  or  temporary  members,  the  Executive  Committee  of  the 
.\merican  Road  Builders'  Association  makes  the  following 
.'itatement: 

Owing  to  the  many  repeated  requests  from  friends  of  both 
the  American  Road  Builder.s'  Association  and  the  American 
Highway  Association,  it  was  finally  decided  to  hold  a  Joint 
meeting  of  the  two  organizations.  This  meeting  was  held  at 
Oakland,  Cal.,  in  September  last,  under  the  name  of  the  Pan- 
.\merican  Road  Congress.  To  provide  for  the  expense  incident 
to  the  holding  of  the  congress,  manufacturers  and  others  in- 
terested were  solicited  for  donor  and  temporary  memberships; 
and  in  doing  so,  the  Executive  Committee  of  the  Joint  meeting 
stated   that   no   other   meeting   of   either   association   would   be 


held  during  that  year.  No  other  statiment  was  ever  authorized 
by  the  Executive  Committee  showing  any  obligation  on  the 
part  of  either  association  to  refrain  from  holding  a  convention 
of  its  own  or  participating  in  any  other  meeting  after  the  ex- 
piration of  the  year  1915.  The  copy  of  resolution  enclosed 
herewith  was  unanimously  passed  by  the  Executive  Committee 
of  the  Pan-American  Road  Congress  at  a  meeting  held  Novem- 
ber 27. 

Under  the  circumstances  we  are  convinced  that  the  American 
Road  Builders'  Association  has  not  violated  either  the  letter  or 
the  spirit  of  any  agreement  through  the  changing  of  the  date 
of  its  annual  meeting  from  December,  1916,  to  February  28  of 
the  same  calendar  year.  This  change  in  the  time  of  the  annual 
meeting  from  a  date  after  the  close  of  the  worlting  season 
to  one  before  the  commencement  of  the  working  season 
when  many  new  highway  officials  have  Just  assumed  office  has 
been  contemplated  for  some  years,  and  the  directors  of  the 
American  Road  Builders'  Association  after  very  careful  con- 
sideration decided  that  this  was  an  opportune  time  to  make  the 
change. 

The  Convention  and  Show  to  be  held  In  Pittsburgh,  February 
28  to  March  3,  gives  every  promise  of  being  one  of  the  most 
successful  ever  held  under  the  auspices  of  this  Association. 

The  resolution  referred  to  in  the  second  paragraph  of  the 
foregoing  was  as  follows: 

WHEREAS,  information  and  communications  have  reached 
the  members  of  this  committee  to  the  effect  that  this  commit- 
tee, or  Its  treasurer  and  chairman  of  its  sub-conimittee  on 
finance,  had  solicited  funds  for  the  Pan-American  Road  Con- 
gress with  the  understanding  that  neither  the  American  Road 
Builders'  Association  nor  the  American  Highway  Association 
would  hold  another  convention  within  twelve  months  after  the 
date  of  the  Pan-American  Road  Congress  (September  13-17, 
1915),  and 

WHEREAS,  the  members  of  this  committee  do  not  know  nor 
have  they  known  of  any  agreement  by  the  two  associations  or 
by  their  authorized  representatives  that  neither  association 
would.  In  view  of  the  holding  of  the  Pan-Amerlcp-n  Road  Con- 
gress, September  13-17,  1915,  hold  a  convention  before  Septem- 
ber 13,  1916,  but  have  recognized  and  do  now  recognize  the 
existence  of  an  agreement  that  neither  association  will  hold  a 
convention  during  this  year,  1915, 

THEREFORE  BE  IT  RESOLVED  that,  after  examination  of 
the  correspondence  of  the  Treasurer  of  this  committee,  we  do 
not  consider  that  in  his  solicitation  of  contributions  toward  the 
Pan-American  Road  Congress  he  has  exceeded  his  instruotions 
or  In  any  way  bound  either  the  American  Road  Builders'  Asso- 
ciation or  the  American  Highway  Association  not  to  hold  a 
convention  after   January,   1916,   and 

BE  IT  FURTHER  RESOLVED  that  we  do  not  consider,  in 
view  of  the  facts  mentioned,  and  others  incidental  thereto,  that 
this  committee  has  in  any  way  bound  either  the  American 
Road  Builders'  Association  or  the  American  Highway  Associa- 
tion not  to  hold  one  or  more  conventions  after  January  1,  1916. 
though  we  do  consider  each  association  bound  In  good  faith 
not  to  hold  or  as  an  association  to  participate  in  any  convention 
during  the  calendar  year  1915. 


the 


Wm.    H.   Connell   Reappointed   Chief   of 
Philadelphia  Bureau  of  Highways  and 
Street  Cleaning 

Wm.  H.  Connell,  for  several  years  a  member  of  the  Board 
of  Directors  of  the  A.  R.  B.  A.,  has  been  reappointed  Chief 
of  the  Bureau  of  Highways  and  Street  Cleaning  of  Phila- 
delphia, Pa.,  by  Mayor  Smith. 

Mr.  Connell  was  appointed  by  the  Blankenburg  adminis- 
tration, the  recent  retirement  of  which  has  been  followed 
by  a  large  number  of  changes  in  the  various  departments 
of  the  city.  For  this  reason  Mr.  Connell's  retention  is  a 
marked  recognition  of  his  efficiency. 

Mr.  Connell  went  to  Philadelphia  from  New  York  City. 
His  reappointment  by  Mayor  Smith  was  announced  after 
the  Mayor  had  inspected  many  Philadelphia  streets  and 
roads   improved   during   Mr.    Connell's   administration. 

Before  going  to  Philadelphia,  Mr.  Connell  was  Assistant 
•Commissioner  of  Public  Works  in  the  Borough  of  the 
Bronx,  New  York  City,  of  which  city  he  is  a  native.  Be- 
sides being  a  member  of  the  A.  R.  B.  A.,  Mr.  Connell  is  an 
associate  member  of  the  American  Society  of  Civil  Engi- 
neers and  belongs  to  many  other  engineering  societies. 
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REPORTS 


DISTRICT  OP  COLUMBIA.  ENGINEER  DEPARTMENT;  Re- 
port of  Operations  for  the  Year  Ending  June  30,  1915. 
Paper;   6x9  ins.,  314  pp. 

This  report  includes  an  extract  from  the  report  of  the 
Commissioners  of  the  District  to  the  Senate  and  House  of 
Representatives  and  a  complete  report  of  the  Engineer  De- 
partment. Included  in  the  latter  are  the  reports  of  the  Engi- 
neer of  Highways,  the  Superintendent  of  Street  Cleaning, 
the  Inspector  of  Asphalts  and  Cements,  the  Surveyor,  the 
Superintendent  of  Trees  and  Parking,  and  the  officers  in 
charge  of  various  other  divisions  of  the  Engineer  Depart- 
ment. Included  in  the  report  of  the  Engineer  of  Highways 
are  the  reports  of  the  Superintendent  of  Streets,  the  Super- 
intendent of  Suburban  Roads  and  the  Engineer  of  Bridges. 

NEW  YORK,  N.  Y..  BOROUGH  OF  MANHATTAN;  Report  of 
tiie  President  for  the  Year  Ending  December  31,  1914.  Pa- 
per;  6%x9%   Ins..  330  +xvi   pp.;   illustrated. 

This  report  is  divided  into  three  parts — the  first  com- 
prising the  general  report  of  the  Borough  President,  the 
second  the  report  of  the  Department  of  Public  Works  and 
the  third  the  report  of  the  Bureau  of  Buildings.  Included 
in  the  report  of  the  Department  of  Public  Works  are  the 
reports  of  the  Bureau  of  Highways,  the  Bureau  of  Sewers, 
the  Bureau  of  Design  and  Survey  and  the  Bureau  of  Public 
Buildings  and  Offices.  The  report  of  the  Bureau  of  High- 
ways occupies  95  pages  and  is  profusely  illustrated  with 
views  of  streets  in  service  and  under  construction,  and  illus- 
trations of  the  municipal  asphalt  plant  and  its  equipment. 
There  are  also  several  diagrams  and  charts. 


BOOK  NOTICE 


CITY  PLANNING,  by  Charles  Multord  Robinson.  Cloth;  8vo, 
xlv  +  344  pp.;  illustrated.  G.  P.  Putnam's  Sons,  2  West 
46th  St.,  New  York,   N.  Y.    J2.50. 

This  volume,  the  full  title  of  which  is  "City  Planning, 
With  Special  Reference  to  the  Planning  of  Streets  and  Lots," 
is,  according  to  the  announcement  on  the  title  page,  "a  re- 
issue, revised,  with  much  additional  material,  of  the  work 
originally  published  under  the  title  of  'The  Width  and  Ar- 
rangement of  Streets.' "  Besides  the  introduction,  the  book 
contains  19  chapters,  divided  into  four  divisions,  the  first 
of  these  dealing  with  standardization  in  street  platting,  the 
second  with  functional  street  platting,  the  third  with  city 
planning  legislation  and  the  fourth  containing  the  author's 
conclusions.  The  chapter  headings  included  in  the  division 
of  "Standardization  in  Street  Platting"  are  as  follows:  "Rect- 
angular Street  Platting;  Its  Origin  and  Justification;"  "The 
Standardizing  of  Streets;"  "Economic  Defects  of  Standard- 
ization;" 'Social  Deficiencies  of  Standardization."  Those  in 
the  division  dealing  with  "Functional  Street  Platting"  are: 
"The  Need,  The  Theory  and  Its  Rationale;"  "The  Street 
System's  Natural  Divisions;"  "The  Location  of  Main  Traffic 
Streets;"  "The  Width  and  Development  of  Main  Traffic 
Streets;"  "The  Platting  of  Minor  Residence  Streets  for  High- 
Class  Districts;"  "The  Platting  of  Minor  Streets  for  Humble 
Homes;"  "Lot  Platting  for  Humble  Homes  and  Factory 
Removal;"  Public  Reservations  Other  Than  the  Streets;" 
"The  Development  of  Residential  Streets."  The  chapter 
headings  under  the  division  dealing  with  "City  Planning 
Legislation"  are:  "Centralized  Control;"  "Control  Beyond 
City  Boundaries;"  "Excess  Condemnation;"  "Various  Meth- 
ods of  Street  Widening;"  "The  Zoning  or  Districting  Sys- 
tem." The  concluding  chapter  is  headed  "The  Test  of  City 
Planning — Limitations  and  Benefits."     The  illustrations  con- 


sist of  halftones  and  line  drawings  comprising  views  showing 
actual  examples  of  city  planning,  maps  and  diagrams  of 
street  layouts,  and  other  views  of  city  planning  in  American 
and  forefgn  cities. 


NEW    PUBLICATION 


SURFACE  OILING  OF  EARTH  ROADS,  prepared  by  B.  H.  Piep- 
meler.  Maintenance  Engineer,  Illinois  State  Highway  De- 
partment; Bulletin  No.  11  of  the  Department. — Paper;  6x9 
ins.,  28  pp.  and  covers;  illustrated. 

This  bulletin  has  been  prepared  for  distribution,  accord- 
ing to  Chief  State  Highway  Engineer  W.  W.  Marr  of  the 
Illinois  State  Highway  Department,  to  meet  the  increased 
demand  for  information  on  the  subject  of  oiling  earth  roads, 
the  idea  being  to  give  a  general  outline  of  the  subject,  to- 
gether with  suggestions  as  to  the  best  methods  of  oiling 
and  maintaining  such  roads.  The  bulletin  takes  up  the  selec- 
tion of  roads  for  oiling,  the  preparation  of  the  road  surface 
and  methods  of  applying  the  oil.  There  are  included,  also, 
discussions  of  the  quality  of  oil  and  the  cost  of  the  work. 
The  illustrations  consist  of  half-tone  reproductions  of  photo- 
graphs showing  earth  roads  before  and  after  oiling,  methods 
of  preparing  the  road  surface  for  oiling  and  various  oiling 
machines  in  operation.  Copies  of  the  bulletin  may  be  ob- 
tained, free,  by  applying  to  the  State  Highway  Department 
at  Springfield. 


PERSONAL    NOTES 


Robert  C.  Wheeler  has  been  appointed  City  Engineer  of 
Summit,  N.  J. 

Archie  B.  Cook  has  been  reappointed  City  Engineer  of 
Santa  Barbara,  Cal. 

S.  W.  Mitchell  has  been  appointed  County  Engineer  of 
Tulsa  County,   Okla. 

Albert  Wilber,  former  City  Engineer  of  Herkimer,  N.  Y., 
died  recently  at  Syracuse,  N.  Y. 

Lorin  A.  Hendley  was  recently  reelected  President  of  the 
Board  of  Public  Works  at  Los  Angeles,  Cal. 

K.  B.  Ward,  a  consulting  engineer  of  Columbus,  Ohio,  has 
been  appointed  City  Manager  of  Sandusky,  O. 

John  J.  Bracken,  a  civil  engineer  of  Newark,  N.  J.,  has 
been  appointed  Town  Engineer  of  Harrison,   N.  J. 

H.  C.  Hanson  has  been  reappointed  Superintendent  of 
Construction  of  Roads  and   Bridges  in  Lake  County,  Minn. 

£.  Foster  Jacques,  Assistant  City  Engineer  of  Bingham- 
ton,  N.  Y.,  died  recently  from  injuries  received  in  a  motor- 
cycle accident. 

F.  E.  Walters,  Deputy  County  Superintendent  of  High- 
ways of  Summit  County,  O.,  has  been  promoted  to  the 
superintendency. 

James  K.  Wilkes,  at  one  time  Chief  Engineer  of  the  De- 
partment of  Public  Works,  New  Rochelle,  N.  Y.,  died  re- 
cently in  that  city. 


Work  on  the  UlrmlnKham-MontKOinery  Highway  in  Alabama 
has  been  suspended  on  account  of  an  injunction  against  paying 
out  of  150,000  road    warrants  previously  voted  and  sold. 


Wheeler   Coanty,   Ga.,  baa   Bmployed  a   Road   Superintendent 

who,  with  a  gang  of  convicts,  has  started  the  construction  of 
a  modern  road  system.  At  present  there  are  ten  convicts  in 
the  road   gang,   but  the   number  will   be   increased   shortly. 
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LETTERS  TO  THE  EDITOR 


Cost  of  Street  Cleaning  In  Cleveland,  Ohio 

Editor,  "Good  Roads": 

I  notice  in  your  last  issue,  January  1,  1916,  you  have  an 
item  giving  the  cost  of  street  cleaning  in  Cleveland,  Ohio, 
for  the  year  1914  as  slightly  over  $500,000.  While  the  figures 
are  correct  insofar  as  the  appropriation  to  the  department 
is  concerned,  you  failed  to  mention  that  the  amount  covered 
the  combined  work  of  street  cleaning  (560  miles)  and  the 
collection  of  ashes  and  rubbish  from  151,000  householders, 
also  the,  cleaning  of  15,000  catch  basins.  Will  you  kindly 
correct  this  in  your  next  issue  as  the  article  as  it  appeared 
is  misleading  and  to  my  discredit? 

GUS.  H.  HANNA, 
Formerly   Superintendent   of   Street   Cleaning. 

Cleveland,  Ohio. 

[The  item  referred  to  by  Mr.  Hanna  is  a  "news  note" 
printed  on  page  23  of  "Good  Roads"  for  Jan.  1,  1916.  The 
exact  statement  made  was  as  follows:  "Street  cleaning  in 
the  city  of  Cleveland,  Ohio,  during  1914,  cost  slightly  over 
$500,000,  according  to  the  annual  report  of  Gus.  H.  Hanna, 
Superintendent  of  Street  Cleaning  of  that  city."  The  words 
"street  cleaning,"  as  used  in  the  item,  referred  to  all  the 
work  of  the  street  cleaning  department,  which,  in  Cleveland, 
as  in  many  other  cities,  includes  the  collection  of  ashes  and 
rubbish  and  other  work.  Since,  however,  there  were  also 
given  in  the  item  the  street  areas  cleaned  by  various  methods 
during  the  year  and  the  unit  costs  thereof,  it  does  not  seem 
to  us  that  the  item,  as  a  whole,  is  either  misleading  or  to 
the  discredit  of  Mr.  Hanna,  who,  we  understand,  has  served 
the  city  of  Cleveland  both  faithfully  and  efficiently  for  a 
long  time.  Further  data  on  street  cleaning  work  in  Cleve- 
land are  given  in  this  issue  in  a  resume  of  a  paper  presented 
by  Mr.  Hanna  at  the  recent  road  convention  at  Worcester, 
Mass. — Ed.] 


Brick  Used  to  Resurface  Worn-Out  Macadam  in 
Carlisle,  Pennsylvania 

Editor,  "Good  Roads": 

Noting  an  article  in  your  issue  of  January  1  on  the  paving 
of  streets  in  Cleveland  with  vitrified  brick  on  a  resurface 
macadam  foundation,  and  inasmuch  as  this  article  seemed 
to  convey  the  impression  that  Cleveland  was  the  pioneer 
city  to  adopt  this  method,  I  think  it  only  proper  that  your 
columns  give  space  to  the  following  facts: 

That  Carlisle,  Pa.,  started  this  construction  in  1909  under 
charge  of  the  writer,  which  was  noted  by  articles  and  photo- 
graphs in  "Engineering  &  Contracting"  during  1910,  and 
since  that  time  has  been  successfully  carried  out  by  the 
writer's  successor  and  present  incumbent,  John  C.  Hiteshew, 
City  Engineer  of  Carlisle,  and  which  he  ably  described  in 
the  "Municipal  Journal"  of  December  30,  1915.  As  these 
first  streets  have  stood  seven  years  of  medium  heavy  traffic 
and  are  still  in  excellent  shape,  I  think  it  only  due  to  the 
smaller  community  to  have  the   credit  acknowledged. 

C.  A.  BINGHAM, 
General  Manager. 
Town    of   Norwood,    Mass. 

Norwood,  Mass. 

[We  are  very  glad  indeed  to  give  space  to  Mr.  Bingham's 
letter  calling  attention  to  the  work  in  Carlisle,  Pa.  At 
the  same   time,  the  article  referred   to  by  him— "Worn-Out 


Macadam  Road  in  Cleveland,  Ohio,  Resurfaced  with  Brick," 
printed  on  page  8  of  the  issue  of  January  1 — was  certainly 
not  intended  to  convey  the  impression  that  Cleveland  was 
the  first  city  to  adopt  this  method  of  construction.  On 
the  other  hand,  it  was  printed  as  an  illustration  of  the  feasi- 
bility of  resurfacing  old  macadam  roads  with  brick.  The 
first  sentence  in  the  article  and  practically  the  only  one 
which  does  not  refer  to  the  method  of  construction  itself 
rather  than  to  the  economic  phase  of  the  matter  is  as  fol- 
lows: "The  feasibility  of  utilizing  worn-out  macadam  as  a 
base  for  brick  pavement  is  illustrated  by  a  residence  street 
in  Cleveland,  Ohio,  where  a  pavement  of  this  type  has  been 
in  use  for  nearly  a  year  and  a  half."  The  inference  from 
■this  sentence,  it  seems  to  us,  would  be  that  the  construc- 
tion dealt  with  was  cited  as  an  example  only. — Ed.] 


COMING    MEETINGS 


February  7 — Oregon  Society  of  Engineers— Annual  meet- 
ing, Portland,  Ore.     Secretary,  H.  M.  Morse,  Portland. 

February  8-11 — Second  Conference  on  Road  Construction 
for  County  Road  Superintendents  and  Engineers — Toronto, 
Ont.  W.  A.  McLean,  Deputy  Minister  of  Highways,  Prov- 
ince of  Ontario,  Toronto,  Ont, 

February  9-11 — Ohio  Engineering  Society — -Annual  con- 
vention, Columbus,  O.     Secretary,  John  Laylin,  Norwalk,  O. 

February  10-12 — Minnesota  Surveyors'  and  Engineers'  So- 
ciety— .Annual  meeting,  St.  Paul,  Minn.  Secretary,  George 
H.   Herrold,  St.   Paul. 

February  12-19 — Ninth  Chicago  Cement  Show.— Chicago, 
111.  Secretary,  R.  F.  Hall,  208  South  LaSalle  Street,  Chicago, 
111. 

February  14-17 — American  Concrete  Institute. — Annua! 
convention,  Chicago,  111.  Secretary,  John  M.  Goodell,  1418 
Walnut  St.,  Philadelphia,  Pa. 

February  14-17 — Connecticut  Society  of  Civil  Engineers — 
.'Annual  meeting,  New  Haven,  Conn.  Secretary,  J.  Frederick 
Jackson,  Chamber  of  Commerce  Building,  New  Haven,  Conn. 

February  15-18 — National  Conference  on  Concrete  Road 
Building — Second  National  conference,  Chicago,  111.  Secre- 
tary of  Advisory  Committee,  J.  P.  Beck,  208  South  La  Salle 
St.,  Chicago. 

February  16-18 — Iowa  Engineering  Society_ — Annual  meet- 
ing, Des  Moines,  la.     Secretary,  J.  H.  Dunlap,  Iowa  City,  la. 

February  21-22 — National  Paving  Brick  Manufacturers' 
Association — Meeting,  Hotel  Statler,  Cleveland,  Ohio.  Secre- 
tary, Will  P.  Blair,  Brotherhood  of  Locomotive  Engineers 
Bldg.,  Cleveland,  Ohio. 

February  21-23 — Idaho  Society  of  Engineers — Annual  meet- 
ing, Burley,  Idaho.     Secretary,  Ira  F.  Shaflfner,  Boise,  Idaho. 

February  28-March  3 — American  Road  Builders'  Associa- 
tion.— Thirteenth  Annual  Convention;  Sixth  American  Good 
Roads  Congress  under  the  auspices  of  the  A.  R.  B.  A.,  and 
Seventh  National  Exhibition  of  Machinery  and  Materials 
Mechanical  Hall,  Pittsburgh,  Pa.  Secretary,  E.  L.  Powers. 
150  Nassau  St.,  New  York,  N.  Y. 

March  6-10 — Dominion  Good  Roads  Association. — Third 
Canadian  and  International  Good  Roads  Congress,  Sohmer 
Park,  Montreal,  P.  Q.  Secretary-Treasurer.  Geo.  A.  Mc- 
Namee,  909  New  Birks   Bldg.,  Montreal  P.   Q.,   Canada. 
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EQUIPMENT  -  TRADE  -  MATERIALS 


One  Use  for  a  Street  Flusher 

■One  of  the  uses  besides  flushing  pavements  to  which  flush- 
ers  can  be  put  is  shown  in  the  accompanying  illustration. 

The  work — the  spraying  of  a  tree — was  done  at  Boone,  la. 
The  liquid  to  be  sprayed  was  placed  in  the  tank  of  the 
pressure  flusher  and  discharged  through  a  hose  as  shown. 
The  machine  used  was  a  Studebaker  Uniform  Pressure  Street 
Flusher.  The  machine  consists  of  a  750-gal.  tank  mounted 
en  a  truck  and  provided  with  a  gasoline  engine  and  puni]) 
to  provide  pressure  for  the  discharge.  When  used  for  street 
flushing,  the  water  is  discharged  from  the  nozzles,  which 
can  be  seen  in  the  illustration,  just  in  front  of  the  rear 
wheels. 


STUDEBAKER     UNIFORM     PRESSURE     STREET 
*UaED  FOR   TREE   SPRAYING. 


PLUSHER 


Although,  of  course,  used  primarily  for  street  flushing, 
the  machine  can  be  employed  as  in  the  present  case  or  can 
be  used  for  watering  trees,  flowers,  shrubbery  or  grass  in 
parks  or  along  streets  where  hydrants  are  not  conveniently 
located. 


New  Two- Way,  Side-Dump  Motor  Truck  Body 

A  new  motor  truck  body  that  can  be  dumped  to  either 
side  is  shown  in  the  accompanying  illustrations.  The  con- 
struction of  the  body  and  the  manner  in  which  it  is  attached 
to  the  truck  chassis  may  be  seen  by  reference  to  both  Fig.  1 
and  Fig.  2.    The  operating  mechanism  is  lettered  in  Fig.  1. 

The  body  A,  (see  Fig.  1)  is  held  upright  by  a  catch  B  at 
the  rear  and  a  similar  catch  in  front  and  by  the  arm  H  at 
the  side  and  a  similar  contrivance  at  the  other  side.  At  the 
ends  and  center  of  the  body  are  semi-circular  frames  which 


I'lcuiiio    1  -  ■rwo'WAY.   .SUM,  i;y   thk 

I>EE    LO.\l)EH    CO.    MOUNT101>    U.X    A    JEFFIJIIY    UUAD — 
SEE     TEXT     FOR     EXPLANATION     OF     LETTERING. 

roll  upon  the  three  rails  D.  D.  D,  shown  in  Fig.  1.  Each  of  the 
three  rails  slopes  from  the  center  line  of  the  chassis  toward 
each  side  and  terminates  in  a  hook  at  each  end,  as  shown. 
To  dump  the  body,  the  handle  G  is  raised,  thus  releasing 
the  stop  C  and  allowing  the  supporting  arm  H  to  be  pulled 
outward  and  downward  and  hang  from  the  hinge  K.  The 
operator  then  moves  the  lever  E  to  either  side,  thus  re- 
leasing the  catch  B  and  also  the  similar  catch  in  front,  pre- 
viously referred  to,  the  two  being  connected  by  a  longi- 
tudinal rod.  One  of  the  handles  F  is  then  pulled  out  and 
the  body  rolled  to  tlje  side.  The  distance  through  which 
the  body  will  revolve  is  governed  by  the  restraining  chains 
shown  under  the  body  in  Fig.  2. 

It  is  stated  that  in  a  series  of  tests  at  the  Jeffery  factory 
it  was  proved  that  the  average  driver  could  leave  his  seat, 
(lump  the  load,  replace  and  secure  the  liody  and  return  to  his 
seat  in  30  seconds. 

The  body  is  built  l>y  the  Lee  Loader  Co.,  Chicago,  111., 
and  was  designed  especially  for  use  on  the  Jeffery  "Quad," 
manufactured  by  the  Thomas  B.  Jeffery  Co.,  Kenosha,  Wis. 
The  chassis  shown  in  the  illustration  is  a  "Quad." 


FIG. 


-JEFFEKV     QUAD      WITH      TWO-WAY. 
MOOY    IN    DUMPING    POSITION. 
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New  Tamper  Roller 

A  tamper  roller  designed  especially  for  use  in  the  con- 
struction of  earth  and  gravel  roads  is  shown  in  the  accom- 
panying  illustration. 

The  machine  consists  essentially  of  a  series  of  toothed 
rolls,  mounted  upon  a  3-in.  steel  shaft,  upon  which  each 
roll  turns  independently.  There  are  eight  of  these  sections, 
arranged  in  two  sets,  the  teeth  on  those  in  each  set  pointing 


TAMPER   HOLLER   MADE   BY   THE   BEACH  MFG.   CO. 

toward  the  center  of  the  machine.  Without  weights,  the 
roller  weighs  2,500  lbs.  and  can  be  drawn  by  two  horses. 

It  is  stated  that  the  machine  when  operated  on  6  ins.  of 
loose  gravel  will  penetrate  to  a  depth  of  about  4  ins-,  com- 
pacting the  lower  2  ins.  first  and  then  gradually  working 
to   the   surface  as  the  material   is  tamped. 

The  machine  is  made  by  the  Beach  Mfg.  Co.,  Charlotte, 
Mich. 


Good  Roads  Campaign  by  the  Garford  Motor 
Truck  Company 

Early  last  year  the  sales  department  of  the  Garford  Motor 
Truck  Co.  inaugurated  a  good  roads  campaign,  after  urging 
upon  others  in  the  same  line  the  importance  of  such  work 
to  promote  sales,  and  suggesting  that  a  campaign  be  under- 
taken by  the  industry.  In  a  letter  recently  sent  out  by  the 
Garford  company  to  officials  of  motor  car  and  motor  truck 
manufacturers,  cooperation  in  an  educational  campaign  is 
again  suggested  and  some  interesting  statistics  relative  to 
the  condition  of  the  roads  of  the  country  are  included. 

The  statistics  referred  to  were  obtained  from  the  replies 
to  inquiries  sent  out  by  the  company  to  automobile  dealers, 
the  purpose  being  to  show  the  handicap  under  which  motor 
truck  manufacturers'  distributors  work  because  of  the  un- 
suitability  of  roads  for  motor  traffic. 

According  to  the  figures  given  by  the  Garford  company, 
2,565  out  of  3,440  dealers  in  motor  cars  and  motor  trucks 
throughout  the  country  reported  the  condition  of  the  public 
roads  in  their  territories  as  "bad  to  fair,"  the  latter  only  in 
dry  weather.  That  road  conditions  in  their  territories  make 
the  satisfactory  and  economical  use  of  the  motor  car  and 
motor  truck  impossible  during  part  of  the  year  was  reported 
by  1,647  dealers.  The  portion  of  the  year  during  which  such 
conditions  obtain  was  given  by  906  dealers  as  from  25  to 
50  per  cent.,  by  574  as  from  SO  to  75  per  cent,  and  by  167 
as  from  75  to  100  per  cent.  It  was  believed  by  2,045  dealers 
that  permanently  improved  roads  in  their  territories  would 
materially  increase  the  possibility  of  selling  motor  cars  and 
trucks.  Of  these,  1,136  stated  that  they  believed  the  increase 
would  range  from  25  to  50  per  cent.,  642  from  SO  to  75  per 
cent,  and  267  from  75  to  100  per  cent. 


Teste  of  "National"  Slag  Concrete 

The  report  printed  below  is  the  final  report  on  compara- 
tive tests  of  "National"  slag  concrete  and  Palisade  trap  rock 
concrete  conducted  by  the  Department  of  Civil  Engineering 
at  Columbia  University,  New  York,  N.  Y.  "National"  slag 
is  a  material  produced  by  the  National  Slag  Co.,  Newark, 
N.  J. 

Final    Report    of    Comparative   TentM   of     .\ational    Slajf   anil 
PallHaile  Trap  Rock 

The  Palisade  trap  rock  was  separated  into  li-in.,  14 -in.,  ^- 
in.  and  "dust"  and  was  artificially  combined  so  that  the  grad- 
ing was  identical  to  that  of  the  National  slag,  which  was  used 
as  received. 

The  sand  used  was  "Cow  Bay,"  a  typical  Long  Island  sand, 
and  the  cement  was  a  mixture  of  three  brand.s  of  Portland 
cement,  as  approved  by  the  New  York  Building  Bureaus,  viz.. 
.\tlas,  Dragon  and  Kane. 

The  mixture  of  the  concrete  was  in  all  cases  1:2:4  by  volume, 
and  was  mixed  in  a  Blystone  batch  mixer.  In  making  up  the 
complement  of  stone  for  each  batch,  proportional  amounts  of 
each  aggregate  were  carefully  measured  by  weight.  It  was 
thought  that  this  procedure  would  insure  greater  uniformity 
In   results. 

The  preparation  and  test  of  the  specimens  were  witnessed  by 
George  E.  Strehan,  H.  S.  Sylvester,  E.  Wilkinson,  T.  H.  Heatley. 
A.  C.  Siebert  of  Manhattan,  Brooklyn,  Bronx  and  Queens  Build- 
ing Bureaus;  W.  J.  McDermott,  Superintendent,  Richmond 
Building  Bureau;  E.  J.  Elklnd  of  the  Public  Service  Commis- 
sion, First  District,  New  York,  N.  Y.;  L.  W.  Walter  and  C.  H. 
Splitstone  of  the  Erie  Railroad,  and  C.  S.  Chard  of  the  Public 
Utility  Commission  of  New  Jersey. 

TABLE  OF  RESULTS  OF  ULTIMATE  STRENGTH  IN  LBS.  PER 

SQ.  IN.  OF  COMPRESSION  TEST,  8  BY  16-IN.  CYLINDERS 

Averages    given    in    the    following    table     are    the    results    of 

testing   four  specimens  of  both   types  of  concrete  at 

each  period 

28  3  6  12 

days     months     months     months 

National     slag    concrete 2,465  3,496  3,567  4  187 

Palisade   trap   rock    concrete.  .  .1,975  2,961  3.053  3,537 

Higher     compressive     strength 

of    slag    concrete 490  535  514  650 

Percentage  higher  compressive 

strength  of  slag  concrete.  ..  .    24.8  18.0  16.9  18.4 

Report  of  Determination  of  Modulus  of  Elasticity  of  National 
Slag  and  Palisade  Trap  Rock  Concrete  Three  Months  Old 
The  specimens  tested  were  three  National  slag  and  three 
Palisade  trap  rock  concrete,  8-  by  16-in.  cylinders.  An  average 
value  in  each  case  was  taken  up  to  a  unit  load  of  650  lbs.  per 
sq,   in.   with  the   following  results: 

Mod.  ofElas. 

National    slag    4,126,000 

Palisade   trap  rock  concrete 4,036,000 

The  average  weight  of  National  slag  concrete  was  140  lbs.  per 

cu.  ft. 
The  average  weight  of  Palisade  trap  concrete  was  151  lbs.  per 

cu.  ft. 
National  slag  weighed  80  lbs.  per  cu.   ft. 
Palisade  trap  weighed  100  lbs.  per  cu.  ft. 

Respectfully   submitted. 

(Signed).      Frederick   Miller, 
Department    of    Civil    Engineering. 

Columbia,   University, 
Jan.  12,  1916.  New  York,  N.  Y. 


TRADE  NOTES 


The  American  Cement  Machine  Co.,  Inc.,  Keokuk,  la., 
has  issued  quite  an  elaborate  booklet  of  specifications  of 
its  various  types  of  concrete  mixers  and  pavers.  It  con- 
tains 14  pages  and  is  illustrated  with  many  halftones  and 
a  reproduction  of  a  blue  print  giving  the  general  dimensions 
of  the  "Boss"  mixers. 

The  Association  of  American  Portland  Cement  Manufac- 
turers will  shortly  move  its  headquarters  from  Philadelphia, 
Pa.,  to  Chicago,  111.,  where  offices  have  been  opened  in  the 
Conway  Building.  The  association  recently  opened  offices 
in  the  Rialto  Building,  San  Francisco,  Cal.,  and  will  also 
open   offices    in    New   York,    N.   Y, 
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RECENT  PATENTS 


The  following  list  contains  the  numbers  'of  the  pricipal 
patents  relating  to  roads  and  pavements  and  to  machinery 
used  in  their  construction  or  maintenance  which  have  re- 
cently been  issued,  together  with  the  names  and  addresses 
of  the  patentees,  dates  of  filing,  serial  numbers,  etc.  In 
some  cases  the  principal  drawing  has  also  been  reproduced. 
Printed  copies  of  patents  listed  may  be  obtained  for  S  cts. 
each  by  application  to  the  Commissioner  of  Patents,  Patent 
Office,  Washington,  D.  C: 


1.164,762.  ROCK  CRUSHER.  Charles  G.  Simonds  and  Albert 
E.  Smith,  Milwaukee,  Wis.  Filed  Aug.  18,  1910.  Serial  No.  577,- 
841.    (CI.  83-10.) 

1.165.044.  R0  4D  BOX  COVER.  Clarence  E.  Tyler,  Newark, 
N.  J.,  assignor  to  S.  E.  T.  Valve  &  Hydrant  Co.,  New  York,  N. 
Y.  Original  application  filed  Apr.  28.  1913.  Serial  No.  764,145. 
Divided  and  this  application  filed  Mar.  12,  1914.  Serial  No. 
824.306.     (CI.    94-7.) 


XT' 


1.165,077.  GRAVEL  WASHING  APPARATUS.  Louis  E.  Dlerks 
and  Henry  B.  .Sauerman,  Chicago,  HI.  Filed  May  16,  1915.  Serial 
No.  28,354.     (CI.   83-59.) 

1.165.137.  DOUBLE  WALLED  STRAINER  FOR  CULVERTS, 
DRAINAGE  CASINGS.  ETC.,  AND  CONNECTING  MEANS 
THEREFOR.-   Andrew    Smith,    San    Mateo,    Cal.     Filed   July   29, 

1913.  Serial  No.  781.820.    (CI.  «l-9.) 

1.168.585.  COMBINED  ROAD  GRADER  AND  DRAG.  John  W. 
Woolery.  Oxford  Township.  Johnson  County,  Kansas.  Filed 
June  15.  1912.    Serial  No.  703,958.    (CI.  37-7.) 

1,168,689.  DUMP  BOX  FOR  DUMP  WAGONS.  Walter  A.  Un- 
derhlll.  Auburn,  N.  Y.  Original  application  filed  Jan.  23.  1912. 
Serial   No.   672.879.    Divided   and   this  application    filed   Dec.   30, 

1914.  Serial  No.  879,707.    (CI.  21-20.) 

1,168.723.  ROAD  GRADER.  Elle  B.  Harris,  Eustace,  Tex., 
assignor  of  one-half  to  S.  L.  Reese.  Corsicana,  Tex.  Filed  Feb. 
7,  lfl4.    Serial  No.  817,160.    (C\.  37-5.) 


1,165,331.  ROAD  SANDING  APPARATUS.  Granville  H.  Gray, 
Los  Angeles,  Cal.  Filed  Mar.  9,  1914.  Serial  No.  823,375.  (CI. 
111-34.) 

1,166,897.  LOADING  MACHINE.  David  F.  Geiger,  Fargo,  N. 
D.,  assignor  of  one-third  to  E.  C.  Wlngire.  Fargo,  N.  D.  Filed 
Ma.v  5,    1913.    Serial   No.   765,453.     (CI.   56-61.) 


^»    -/   f"-'-^ 


1.167,402.    CONCRETE  MIXER.-  Carl  F.  Hetherington,  Indian- 
apolis, Ind.    Filed  Feb.   15,  1915.    Serial  No.  8,176.    (CI.  83-73.) 

1.167.494.  HIGHWAY    TRACK.     Frank    J.    Hardecker.    New 
York,  N.  Y.    Filed  Apr.  20,  1915.    Serial  No.  22,539.    (CI.  104-178.) 

1.167.495.  HIGHWAY    TRACK.     Frank    J.    Hardecker,    New 
York,  N.  Y.    Filed  Oct.  15,  1915.    Serial  No.  55,948.    (CI.  104-178.) 


1,167,585.  CONCRETE  CURB  ARMOR.  Charles  A.  Miller  and 
(JIaude  K.  Doak,  San  Francisco,  Cal.  Filed  July  26,  1915.  Serial 
No.    41,918.     (CI.    94-2.) 

1,168,768.  PROCESS  FOR  MANUFACTURING  COMPRESSED 
ASPHALT  BLOCKS.  George  B.  Upham,  Boston,  Mass.  Filed 
July  5,  1910.    Serial  No.  570,266.     (CI.  18-48.) 

1,169,464.  CONCRETE  CURBING  FORM.  Henry  D.  Cornelius, 
Indianapolis,  Ind.  Filed  May  7,  1915.  Serial  No.  26,624.  (CI. 
25-118.) 

1,169,619.  ROAD  MACHINE.  Ambrose  Conkle,  Luray,  Mo. 
Filed  Nov.  28,  1908.    Serial  No.  464,824.    (CI.  37-5.) 

1,169,689.  DRAINAGE  CASING  FOR  CULVERTS,  DRAIN  TIL- 
ING, WELLS,  ETC.  Andrew  Smith,  San  Mateo,  Cal.  Filed  July 
23,   1914.    Serial  No.  852,655.    (CI.  61-9.) 
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DISCUSSION   OF   HIGHWAY  CONSTRUCTION  AT  THE 

SPECIAL  MEETINGS  OF  THE  AMERICAN  SOCIETY 

OF   CIVIL  ENGINEERS 

An  account  of  the  public  meetings  held  by  the  American 
Society  of  Civil  Engineers  on  January  21  for  discussion 
on  the  progress  report  of  the  society's  Special  Committee 
on  Materials  for  Road  Construction  and  on  Standards  for 
Their  Test  and  Use  was  printed  in  "Good  Roads"  for 
January  29,  the  account,  including  the  text  of  the  com- 
mittee's progress  report. 

The  meetings,  which  have  been  held  at  the  close  of  the 
annual  meetings  of  the  society,  have  been  well  attended 
by  members  of  the  society  and  by  other  engineers,  the 
meetings  being  open  to  all  who  are  interested.  As  no 
time  is  taken  up  by  formal  papers,  there  have  been  at  all 
meetings  very  general  discussions  which  have  not  only 
been  of  considerable  assistance  to  the  committee  in  its 
work  but  have  also  been  of  much  value  to  those  able  to 
attend.  The  meetings  of  this  year  were  of  perhaps  unusual 
interest  because  of  the  discussion  of  several  matters  which 
have  occupied  the  attention  of  highway  engineers  during 
the  past  year.  One  of  these  was  the  matter  of  the  sand 
cushion  for  brick  pavements.  This  subject  is  covered  at 
length  elsewhere  in  this  issue,  but  should  be  noted  briefly 
here. 

The  only  recommendation  as  to  the  sand  cushion  con- 
tained in  the  committee's  report  was  that  the  depth  ot 
the  sand  cushion  be  reduced.  It  was  held  that  the  thickness 
of  sand  cushion  as  often  used  is  excessive  and  that  if  the 
variation  in  the  depth  of  the  brick  did  not  exceed  ^  in., 
and  if  the  surface  of  the  concrete  foundation  were  suffi- 
ciently  even,   a   cushion   course   of   1    in.   or   even    54   in.   in 


depth  would  be  sufficient.  The  discussion  on  this  phase 
of  the  report  indicated  a  very  general  agreement  with  the 
recommendation  of  the  committee  that  the  depth  of  the 
sand  cushion  be  reduced.  There  was  also  evident  a  very 
decided  tendency  to  favor  the  substitution  of  a  cement-sand 
bed  for  the  sand  cushion. 

Another  point  in  connection  with  brick  paving  upon  which 
there  seemed  to  be  quite  general  agreement  was  that  there  is 
need  of  the  further  development  of  the  bituminous  filler. 

In  the  discussion  of  stone  block  pavements  considerable 
attention  was  given  to  the  tests  to  be  specified.  The  point 
upon  which  there  was  perhaps  the  most  general  agreement 
was  that  the  test  for  crushing  strength  is  not  necessary, 
as  the  majority  of  granites  ordinarily  used  for  paving  arc 
sufficiently  hard.  The  point  was  also  made  that  uniformity 
in  the  blocks  in  a  given  pavement  is  of  great  importance. 
There  was  also  a  very  general  agreement  that  the  blocks  in 
old  granite  pavements  can  advantageously  be  recut  and  re- 
laid. 

Many  interesting  points  were  brought  up  in  the  dis- 
cussion, not  only  of  brick  and  of  stone  block  pavement, 
but  also  of  wood  block  pavements  and  concrete  pavements. 
There  was  an  especially  spirited  discussion  on  the  use  of 
expansion  joints  in  concrete  pavements.  On  this  subject 
opinion  seemed  to  be  about  equally  divided,  with  the  weight 
of  authority  possibly  somewhat  in  favor  of  the  use  of 
joints. 


Pennsylvania    Negotiating    for    the    Purchase 
of  Toll  Roads 

Negotiations  for  the  freeing  of  toll  roads  in  the  eastern 
part  of  Pennsylvania  have  been  started  by  State  Highway 
Commissioner  Cunningham,  who  has  asked  the  company 
controlling  the  Lancaster  Pike  to  submit  a  price  for  its 
property. 

The  portion  of  the  pike  which  the  department  desires  to 
purchase  extends  from  the  Philadelphia  city  line  at  Over- 
brook,  to  Paoli.  The  pike  is  owned  by  the  Lancaster  Avenue 
Improvement  Co.,  Philadelphia. 

Commissioner  Cunningham  has  also  announced  that  he 
would  open  negotiations  with  the  four  companies  controlling 
the  Old  Bethlehem  Pike  from  Philadelphia  to  Allentown, 
with  a  view  to  the  ultimate  purchase  of  this  highway. 


Road  Work  in  New  York  State 

The  New  York  State  Highway  Department  has  apportioned 
funds  for  1916  road  work  among  a  number  of  the  counties 
of  the  state.     The  amounts  and  mileages  are  as  follows: 

Allegany  County,  107.15  miles,  $29,073;  Cattaraugus  Coun- 
ty, 59.51  miles,  $47,066;  Chautauqua  County,  73.78  miles 
$15,390;  Erie  County,  279  miles,  $112,765;  Genesee  County, 
48.59  miles,  $13,628;  Niagara  County,  129.07  miles,  $52,747; 
Orleans  County,  91.65  miles,  $22,151;  Wyoming  County 
45.92  miles,  $13,941. 


86 


GOOD    ROADS 


February  12,  1916 


Annual  Meeting  of  the  American  Road  Builders'  Association 


The  annual  meeting  of  the  American  Road  Builders'  As- 
sociation and  election  of  officers  for  the  year  1916,  were  held 
at  the  Automobile  Club  of  America,  New  York,  N.  Y.,  on 
the  afternoon  of  Friday,  February  4.  The  meeting  of  the 
association  was  preceded  by  a  meeting  of  the  Board  of  Di- 
rectors at  2:00  p.  m. 

The  meeting  of  the  association  was  called  to  order  :it 
about  three  o'clock.  After  the  reading  of  the  minutes  of  the 
previous  meeting,  tellers  were  appointed  to  canvass  ihc 
ballots  received  for  officers  and  the  reports  of  the  Board 
of  Directors,  the  Secretary  and  the  Treasurer  were  received. 
Aiter  the  completion  of  the  routine  business  of  the  meeting. 
adjournment  was  taken  late  in  the  afternoon. 

At  about  half  past  si-x  dinner  was  served  in  the  dit.ing 
room  of  the  Automobile  Club  to  over  seventy  members  and 
guests  of  the  A.  R.  B.  A.  After  coffee  and  cigars  had  been 
passed,  George  VV.  Tillson,  the  outgoing  President,  called 
the  meeting  to  order  and  spoke  briefly.  He  referred  to  the 
Oakland  meeting  in  September  of  last  year,  and  said  that 
while  it  had  been  more  or  less  of  a  disappointment  in  respect 
to  attendance  those  who  were  fortunate  enough  to  make  the 
trip  were  amply  repaid  for  their  time  and  trouble  by  the 
roads  and  road  work  which  they  were  enabled  to  see.  He 
dwelt  at  some  length  on  the  activity  in  the  West  and  the 
remarkable  progress  being  made  there.  He  paid  especial 
attention  to  the  Columbia  River  Highway  and  other  roads 
in  Oregon,  Washington  and  California. 

At  the  close  of  his  remarks,  Mr.  Tillson  called  upon  Nelson 
P.  Lewis  of  the  Executive  Committee.  Mr.  Lewis  said  that 
at  the  meeting  of  the  directors  in  the  afternoon  it  had  been 
suggested  that  he  present  at.  the  dinner  a  statement  relative 
to  the  decision  of  the  A.  R.  B.  A.  to  hold  its  convention  at 
Pittsburgh.  In  accordance  with  that  suggestion,  Mr.  Lewis 
then  reviewed  at  length  the  circumstances  leading  up  to  the 
holding  of  the  joint  convention  at  Oakland  and  the  action 
which  had  been  taken  since  that  time  by  the  American  Road 
Builders'  Association,  the  American  Highway  Association 
and  the  American  Association  of  State  Highway  Officials 
relative  to  the  decision  of  the  Road  Builders  to  hold  a  con- 
gress this  month.  Mr.  Lewis  confined  himself  principally  to 
the  official  records,  reading  resolutions  which  had  been 
passed  by  the  various  bodies,  and  the  correspondence  of  the 
American  Road  Builders'  Association  relative  thereto. 

M  the  close  of  Mr.  Lewis'  remarks,  Mr.  Tillson  read  the 
report  of  the  tellers,  who  had  counted  the  ballots  cast  for 
the  annual  election  of  officers.  The  election  resulted  as 
follows:  President,  Col.  E.  A.  Stevens,  Commissioner  of 
Public  Roads  of  New  Jersey;  First  Vice  President,  Arthur 
W.  Dean,  Chief  Engineer,  Massachusetts  Highway  Commis- 
sion; Second  Vice  President,  Austin  B.  Fletcher,  State  High- 
way Engineer  of  California;  Third  Vice  President,  Wm.  H. 
Connell,  Chief,  Bureau  of  Highways  and  Street  Cleaning, 
Philadelphia,  Pa.;  Secretary,  E.  L.  Powers,  Editor  "Good 
Roads";  Treasurer,  W.  W.  Crosby,  Consulting  Engineer, 
Baltimore,  Md.  Directors  for  three  years:  Wm.  D.  Uhler, 
Chief  Engineer,  Pennsylvania  State  Highway  Department; 
R.  A.  Meeker,  State  Highway  Engineer  of  New  Jersey;  Gov- 
ernor Charles  W.  Gates  of  Vermont;  R.  Keith  Compton, 
Chairman  and  Consulting  Engineer,  Paving  Commission, 
Baltimore,  Md.;  James  H.  MacDonald,  ex-State  Highway 
Commissioner  of  Connecticut;  Frank  M.  Williams,  State 
Engineer  and   Surveyor  of  New  York. 

Mr.  Tillson  then  introduced  Col.  E.  A.  Stevens,  the  newly 
elected  President.     President  Stevens'  address  follows: 
AdJre**  1>r  CoL  E.  A.  Sterens,  President  of  the  A.  R.  B.  A. 

The  presiding  officer  of  any  great  society  whose  object 
is  progress  in  applied  science  should,  it  has  been  well, Said, 


eitlier  be  one  of  the  leading  practitioners  of  the  art  or 
know  notfiing  about  it.  I  can  qualify  in  neither  class,  pos- 
sessing just  that  small  amount  of  knowledge  that  is  highly 
dangerous  in  that  it  leads  fools  to  "step  in  where  angels 
fear  to  tread."  Nevertheless,  the  compliment  you  have  paid 
me,  in  choosing  me  as  your  president  for  the  coming  year, 
seems  to  lay  on  me  the  duty  of  acknowledging  the  honor 
and  trying,  as  best  I  may,  to  justify  the  wisdom  of  your 
action  by  contributing  my  mite  to  forwarding  the  object 
of  our  association.  I  can  probably  best  discharge  this  duty 
by  directing  your  attention  to  one  branch  of  work  in  which 
our  membership  qualifies  us  specially  for  useful  service. 

The  missionary  work  of  persuading  communities  that 
good  roads  pay,  and  of  arousing  public  interest  in  getting 
them  has  been  largely  done.  What  remains  to  be  accomp- 
lished in  this  line  can  and  should  be  left  to  sister  bodies 
more   specially   organized   with   that   end    in   view. 

The  details  of  road  building,  the  general  principles 
necessary  to  secure  good  work,  still  need  emphasis  and 
must  always  be  the  subject  of  discussion  among  road 
builders.  New  methods  will  undoubtedly  be  brought  for- 
ward to  meet  the  new  and  ever  increasing  demands  of 
modern  traffic.  This  discussion,  to  be  of  value,  must  be 
based  on  a  comparison  of  results;  the  latter  can  be  made 
satisfactorily  only  by  scientifically  correct  analysis  of  care- 
fully gathered  data.  The  object  of  any  such  analysis  must 
be  to  show  the  cost  of  the  service  rendered  referred  to  a 
unit  correctly  and  accurately  expressing  the  value  thereof. 
This  involves,  if  comparative  use  is  to  be  made  of  the  re- 
sults, uniform  bookkeeping  and  traffic  counting.  There  is 
little,  if  any,  agreement  as  to  methods  of  gathering  these 
data.  There  are,  of  course,  some  jurisdictions  where  elab- 
orate sets  of  books  have  been  opened  and  from  which  very 
full  reports  have  been  published.  I  have  yet,  however,  to 
see  one  that,  to  my  mind,  fully  satisfied  all  the  requirements. 
Mind  you,  I  do  not  say  that  there  are  none;  my  experience 
is  too  small  to  warrant  any  such  generalization. 

Let  me  outline  what  impresses  me  as  needful.  This  im- 
pression arises  from  the  perusal  of  many  statements  of  road 
accounts  and  from  the  information  I  have  sought,  or  rather 
used  to  seek  therefrom,  but  which  I  regret  to  say  I  have 
never  been  able  to  gather. 

.\  satisfactory  system  of  road  accounts  should  show  not 
only  the  cost  of  all  materials,  labor,  teams,  etc.,  but  the 
cost  of  the  different  kinds  of  work  done,  original  construc- 
tion, betterments  and  repair.  There  should  also  be  shown 
the  total  cost  of  the  service  performed,  including  interest 
and  depreciation  charges.  These  charges  should  all  be  made 
on  some  generally  accepted  basis.  Each  term  used  should, 
in  every  case,  have  the  same  meaning.  The  rules  for  esti- 
mating depreciation,  determining  the  dividing  line  between 
repairs  proper  and  betterments  should  l)e  the  same,  as 
should  also  be  the  rates  of  interest. 

Tlie  service  rendered,  too,  should  1)c  ascertained  and  stated 
in  standard  terms.  It  will  naturally  be  measured  by  dis- 
tance, weight  and  speed.  The  latter  may  be  hard  to  incor- 
porate into  a  unit,  but  it  is  none  the  less  necessary  to  do 
so  if  we-  are  to  have  a  true  measure  of  the  return.  Speed 
has  value  and  entails  increased  wear.  But  the  wear  is  in 
no  sense  a  proper  consideration  in  fixing  our  traffic  unit. 
Tlie  information  wanted  is  the  cost  of  the  service  compared 
with  the  return.  That  construction  or  that  system  of  main- 
tenance is  the  best  which  will  give  the  return  for  the  least 
expense.  Our  object  is  cheap  and  efficient  service,  not  the 
handicapping  of  the  higher  grades  of  work  to  make  them 
appear  equal  to  inferior  types.     In  other  words,  we  are-  not 
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for  this  purpose  seeking  the  differences  in  stresses  imposed 
on  a  road  surface,  by  moving  a  given  load  over  it  at  differ- 
ent speeds,  but  the  difference  in  value  of  the  transportation 
of  the  said  given  load  at  said  speeds.  Just  as  in  the  market 
for  ocean  freights,  a  steamer  can  command  higher  rates  per 
ton  than  a  sailing  ship,  so  the  value  of  moving  a  ton  over  a 
highway  at  twenty  miles  an  hour  exceeds  the  value  of  mov- 
ing it  at  ten.  In  saying  this  I  am  not  decrying  in  any  way 
the  value  of  an  accurate  and,  I  am  sorry  to  say,  still  lack- 
ing knowledge  of  the  stresses  in  road  surfaces.  What  I 
want  to  emphasize  is  that  this  knowledge  is  only  a  means 
to  enable  the  designer  to  better  attain  his  object,  the  lower- 
ing of  the  cost  of  transport. 

Road  bookkeeping  is  still  in  its  infancy.  With  our  Ameri- 
can conditions,  we  shall  for  many  years  continue  to  resur- 
face, widen  and  otherwise  add  to  the  asset  value  of  roads 
already  built  and  of  many  of  those  yet  to  be  built.  These 
additions  are  betterments  and  their  inclusion  in  the  repair 
charge  is  deceptive.  How  account  is  to  be  kept  of  them 
without  a  regular  set  of  double-entry  books  is  hard  to 
imagine.  With  such  charges  removed  from  the  repair 
account  proper,  we  must  deduce  the  true  cost  of  the  service 
rendered.  To  the  charge  for  the  labor  and  material  used 
in  repair  work  should  be  added  the  proper  proportion  of 
overhead  charges.  It  is  here  that  I  have  met  with  many 
and  grievous  troubles.  A  division  of  all  overhead  charges 
on  the  basis  of  the  total  cost  of  work  done  seems  the 
fairest.  This  charge  should  also  include  something  for  the 
use  of  machinery. 

To  the  repair  charge  should  be  added  a  depreciation  and 
an  interest  charge.  In  any  large  system,  the  former,  as 
against  the  whole  system,  will  probably  work  itself  out 
fairly  well  year  by  year,  but  we  want  information  as  to  the 
value  of  each  type  and  must  in  each  case  consider  the  depre- 
ciation as  a  part  of  the  cost  of  the  service.  It  needs  no 
argument  to  prove  that  the  decreased  cost  of  repair  on 
expensive  types  must  be  offset  by  an  increased  interest 
charge  unless  we  are  trying  to  fool  ourselves.  With  the 
resulting  total  cost  of  service,  we  must  compare  the  service 
rendered.  Here  our  difficulties  become  serious.  Every 
authority  seems  to  take  a  different  classification  of  traffic, 
to  arrive  at  the  result  by  a  different  system  of  averages.  If 
we  introduce  speed  as  a  factor,  we  shall  further  complicate 
an  already  complicated  subject.  Yet,  it  seems  to  me,  we 
must  do  this.  It  seems  possible  to  assign  to  certain  classes 
of  traffic  certain  average  speeds,  as  is  now  done  in  many 
cases  as  to  weights:  This  assignment  in  itself  will  entail 
careful  study.  I  feel  that  with  the  cooperation  of  the  motor 
vehicle  authorities  some  designating  mark  can  be  placed 
on  registry  tags  that  would  indicate  the  class  in  which  every 
vehicle  shall  be  counted.  This  would  be  of  minor  value 
unless  the  classification  is  standardized.  The  value  of  speed 
must  then  be  settled,  for  there  is  no  use  in  determining  it 
unless  we  can  agree  as  to  what  it  is  worth. 

My  excuse  for  inflicting  on  your  patience  this  too  lengthy 
dissertation  is  my  conviction  of  the  need  of  a  more  satis- 
factory method  of  accounting  to  the  public  for  the  large 
sum  that  must  be  spent  on  our  highways.  Our  task  as  road 
Iniilders  is  being  performed  under  many  difficulties,  not  the 
least,  nay  the  greatest,  of  which  is  the  lack  of  confidence 
of  the  American  people  in  its  civilian  employees.  This  is 
evidenced  in  many  ways — prohibition  of  the  use  of  patented 
types,  prescription  of  minute  details  of  procedure,  investiga- 
tions, etc.  Until  this  lack  of  confidence  is  overcome,  justice 
cannot  be  done  the  job.  After  five  years  of  service,  I  am 
today  one  of  the  senior  highway  officials,  and  yet  continuity 
of  policy  and  hence  of  personnel  is  essential  to  full  success. 
With  public  opinion,  such  as  it  is,  but  one  argument  will 
prevail:  We  Americans,  on  this,  are  all  of  us  "from  Mis- 
souri"; we  must  be  shown. 

Only  when  we  can  give  the  exact  cost  of  service,  referred 


to  its  commercial  return,  compared  with  similar  data  from 
other  communities,  will  we  satisfy  the  boss,  and  until  we 
satisfy  him  our  job  is  not  done. 

American  highway  engineering  is  still  emerging  from  the 
pioneer  stage.  We  are  leaving  behind  us  the  rough  and 
ready  inethods  that  were  needed  in  the  earlier  days.  We 
are  facing  a  job  many  times  greater  than  the  Panama  Canal. 
It  is  none  too  soon  to  agree  on  the  true  measure  by  which 
the  value  of  our  work  is  to  be  judged.  What  I  urge  on 
you  as  road  builders  is  to  undertake  the  standardizing  of 
this  measure. 


The  next  speaker  was  Chas.  Whiting  Baker,  Editor  of 
"Engineering  News."  Mr.  Baker  spoke  briefly,  congratu- 
lating Col.  Stevens  and  the  association  upon  the  election 
and  also  touching  briefly  upon  the  subject  of  federal  aid  and 
the  Shackleford  bill  recently  passed  by  the  House  of  Repre- 
sentatives. He  did  not  favor  federal  aid  for  general  road 
work  but  did  suggest  the  advisability  of  the  government's 
building  certain  roads  along  the  coast  to  facilitate  the  move- 
ment of  troops  in  case  of  foreign  invasion. 

H.  M.  Swetland,  of  "The  Automobile,"  followed  Mr.  Baker. 
He  spoke  briefly  upon  the  relation  between  the  automobil- 
ists  and  the  road  builders  and  urged  that  roads  be  built 
for  automobile  traffic  and  not  for  horse-drawn  traffic  and 
also  that  the  roads  be  so  built  as  to  stand  up  under  speed 
as  well  as  under  weight  of  traffic.  He  said  that  there  were 
three  things  which  must  come:  the  roads  must  be  built 
with  less  cui-vature,  they  must  have  surfaces  that  would 
stand  up  under  speed  and  they  must  be  so  built  that  traf- 
fic in  opposite  directions  would  be  entirely  separate.  He 
also  said  that  the  city  of  New  York  needed  a  north  and 
south  elevated  roadway  for  automobiles,  with  separate  tracks 
for  north  and  south  traffic  and  with  ramps  to  the  street 
level  at  intervals  of  about  ten  blocks.  He  said  that  he 
expected  to  see  it. 

The  last  speaker  of  the  evening  was  Elmer  Thompson, 
Secretary  of  the  Automobile  Club  of  America.  Mr.  Thomp- 
son expressed  the  regret  of  President  Hemphill  who,  because 
of  a  previous  engagement,  was  unable  to  be  present,  and 
also  spoke  briefly  of  the  relations  between  automobilists 
and  road  builders,  saying  that  he  believed  motorists  had  a 
very  kindly  feeling  toward  those  who  built  the  roads. 

James  H.  MacDonald  suggested  a  rising  vote  of  thanks 
to  the  Automobile  Club  for  its  hospitality,  and  the  vote 
was  taken.  He  also  moved  a  vote  of  thanks  to  the  retiring 
President,  George  W.  Tillson.  This  also  taken.  The  meet- 
ing then  adjourned. 


Bond  Election  in  St.  Louis  County,  Missouri 

An  election  will  be  held  in  St.  Louis  County,  Mo.,  Febru- 
ary IS  on  the  question  of  issuing  bonds  to  the  amount  of 
$3,000,000  for  the  construction  of  a  system  of  county  roads 
and  bridges.  There  has  been  an  active  campaign  in  favor 
of  the  project  by  an  organization  of  citizens  known  as  the 
Permanent  Road  and  Bridge  Association  of  St.  Louis  County, 
the  formation  of  which  was  noted  in  "Good  Roads"  for 
November  20.  Those  in  charge  of  the  movement  profess 
to  be  confident  of  success. 


Arizona  Counties  Plan  Road  Work 

Considerable  road  improvement  is  being  planned  by  sev- 
eral counties  of  Arizona  for  the  coming  season.  Gila  County 
has  already  sold  $350,000  worth  of  bonds  for  the  purpo.se. 
\n  election  will  be  held  next  month  in  Cochise  County  on 
a  proposed  bond  issue  of  from  $600,000  to  $1,200,000.  Coco- 
nino County  will  vote  on  $350,000  bonds  in  the  spring  and 
Graham  County  is  considering  the  matter  of  issuing  bonds 
f(ir  improving  the  road  from  Solomonville  and  San  Carlos. 
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W.  A.  McLean  Appointed  Deputy  Minister  of 
Highways  of  Ontario 

W.  A.  McLean,  formerly  Chief  Engineer  of  Highways  of 
the  Department  of  Public  Works  of  the  Province  of  On- 
tario, Canada,  who  has  been  a  prominent  tnember  of  the 
A.  R.  B.  A.,  serving  as  President  for  the  year  1914,  has 
been  appointed  Deputy  Minister  of  Highways  of  the  Province 
of  Ontario. 

For  some  years  the  Province  of  Ontario  has  been  active 
in  the  improvement  of  its  roads,  the  first  highway  improve- 
ment act  having  been  passed  in  1901.  The  law  was  amended 
in  1907  and  in  1912,  and  last  year  a  new  law  was  passed 
by  which  the  Highways  Branch  of  the  Department  of 
Public  Works  was  enlarged  and  made  a  Highway  Depart- 
ment with  a  Deputy  Minister  in  charge  under  the  Minister 
of  Public  Works  and   Highways. 

Mr.  McLean,  as  Chief  Engineer  of  Highways,  was  in 
charge  of  the  former  Highways  Branch  of  the  Department  of 
Public  Works. 


Short  Course  in  Highway  Engineering 
at  University  of  Michigan 

The  second  annual  short  course  in  highway  engineering 
at  the  University  of  Michigan,  Ann  Arbor,  Mich.,  will  com- 
mence on  Monday,  February  21,  and  continue  until  Feb- 
ruary 25,  as  has  been  announced  in  a  previous  issue  of 
"Good  Roads."  The  course  will  be  under  the  direction  of 
the  College  of  Engineering  in  cooperation  with  the  Mich- 
igan  Highway  Department. 

The  program  covers  a  wide  range  of  subjects  of  interest 
to  road  builders  and  consists  of  papers,  discussions  and 
lectures  by  men  well  known  in  this  field.  The  subjects  are 
as  follows: 

February  21 — "Highway  Engineering  at  the  University  of 
Michigan,"  H.  E.  Riggs,  Professor  of  Civil  Engineering; 
"The  Value  of  Road  Improvement,"  Prof.  M.  E.  Cooley, 
Dean  of  Engineering;  "The  Status  of  Road  Building  in 
Michigan,"  Frank  F.  Rogers,  Michigan  State  Highway  Com- 
missioner; Illustrated  talk  on  "The  Construction  and  Main- 
tenance of  Bituminous  Surfaces  and  Bituminous  Pavements," 
Arthur  H.  Blanchard,  Professor  of  Highway  Engineering, 
Columbia  University,  New  York  City;  "The  Economic  De- 
sign of  Highways  with  Reference  to  Traffic,"  Prof.  Blanch- 
ard. 

February  22— Classroom  work  and  discussions  on  "Gravel 
and  Macadam  Roads,"  "Gravel  Roads,"  L.  H.  Neilsen,  Dis- 
trict Engineer,  Michigan  Highway  Department;  "Surface 
Treatment  of  Water  Bound  Macadam  Roads,"  Will  J.  Cleary, 
County  Engineer,  Berrien  County,  Mich.;  "Brick  and  Con- 
crete Roads,"  John  J.  Cox,  Assistant  Professor  of  Civil 
Engineering;  "Bituminous  Surface  Treatment  for  Water 
Bound  Macadam  Roads,"  Charles  S.  Reeve,  Chief  Chemist, 
U.  S.  Office  of  Public  Roads  and  Rural  Engineering. 

February  23— Classroom  work  and  discussions  on  "Earth 
and  Sand  Gay  Roads;"  "Some  Field  and  Laboratory  In- 
vestigations into  Materials  for  Sand-Clay  Construction  in 
Michigan,"  Prof.  Cox;  "Some  Sand-Clay  Roads  in  Dickin- 
son County,"  G.  V.  Carpenter,  County  Road  Engineer,  Dick- 
inson County,  Mich.;  "Road  Construction  Through  Timber 
Lands,"  J.  A.  Broad,  County  Road  Engineer,  Luce  County, 
Mich.;  "Road  Machinery,"  L.  C.  Smith,  Deputy  Highway 
Commissioner,  Michigan  Highway  Commission;  "The  Main- 
tenance of  Earth  Roads,"  W.  S.  Gearhart,  State  Highway 
Engineer  of  Kansas. 

February  24 — Classroom  work  and  discussions  on  "Sur- 
veys, Plans  and  Record  Drawings;"  "Road  Plans  and  Recor.l 
Drawings,"  H.  L.  Brightman,  Chief  Draftsman,  Michigan 
Highway  Department;  "The  Design  and  Construction  of 
Highway  Bridges  in  Michigan,"  C.  V.  Dewart,  Bridge  En- 


gineer, Michigan  Highway  Department;  "Loadings  for  High- 
way Bridges,"  L.  M.  Gram,  Professor  of  Structural  Engi- 
neering; "Specifications  and  Contracts,"  H.  K.  Vedder,  Pro- 
fessor of  Civil  Engineering,  Michigan  Agricultural  College; 
"The  Experience  of  Maine  with  Various  Types  of  Road 
Surfaces  Under  Various  Kinds  and  Intensities  of  Traffic," 
Paul  D.  Sargent,  Chief  Engineer,  Maine  Highway  Commis- 
sion. 

February  25 — Report  of  highway  commissioners  and  ex- 
perience meeting  in  charge  of  State  Highway  Commissioner 
F.  F.  Rogers;  "The  Duty  of  the  County  Road  Commis- 
sioners," William  Kelly,  Chairman,  County  Road  Commis- 
sion, Dickinson  County,  Mich.;  "Road  Maintenance,"  Com- 
missioner Rogers;  "The  Highway  Engineer  as  a  Public 
Servant,"  Ira  O.  Baker,  Professor  of  Civil  Engineering, 
University  of  Illinois. 

The  sessions  will  conclude  with  an  informal  dinner  on  the 
evening  of  Friday,  February  25. 


Course  for  Tennessee  County  Engineers 

Tlie  Engineering  Department  of  the  University  of  Ten- 
nessee will  conduct  a  correspondence  course  for  county  en- 
gineers, under  the  direction  of  Prof.  Charles  E.  Ferris.  The 
course  will  consist  of  twenty  lessons,  prepared  by  Prof. 
Fergus  and  will  include  among  other  subjects,  the  design  of 
slabs  and  beams  for  concrete  bridges. 


COMING    MEETINGS 


February  12-19 — Ninth  Chicago  Cement  Show. — Chicago, 
111.  Secretary,  R.  F.  Hall,  208  South  LaSalle  Street,  Chicago, 
111. 

February  14-17 — American  Concrete  Institute. — Annual 
convention,  Chicago,  111.  Secretary.  John  M.  Goodell,  1418 
Walnut  St.,  Philadelphia,  Pa. 

February  14-17 — Connecticut  Society  of  Civil  Engineers — 

.'\nnual  meeting.  New  Haven,  Conn.     Secretary,  J.  Frederick 
Jackson,  Chamber  of  Commerce  Building,  New  Haven,  Conn. 

February  15-18 — National  Conference  on  Concrete  Road 
Building — Second  National  conference,  Chicago,  111.  Secre- 
tary of  Advisory  Committee,  J.  P.  Beck,  208  South  La  Salle 
St.,  Chicago. 

February  16-18— Iowa  Engineering  Society — Annual  meet- 
ing, Des  Moines,  la.     Secretary,  J.  H.  Dunlap,  Iowa  City,  la. 

February  21-22 — National  Paving  Brick  Manufacturers' 
Association — Meeting,  Hotel  Statler,  Cleveland,  Ohio.  Secre- 
tary, Will  P.  Blair,  Brotherhood  of  Locomotive  Engineers 
Bldg.,  Cleveland,  Ohio. 

February  21-23 — Idaho  Society  of  Engineers — Annual  meet- 
ing, Burley,  Idaho.     Secretary,  Ira  F.  Shaflfner,  Boise,  Idaho. 

February  28-March  3 — American  Road  Builders'  Associa- 
tion.—Thirteenth  Annual  Convention;  Sixth  American  Good 
Roads  Congress  under  the  auspices  of  the  A.  R.  B.  A.,  and 
Seventh  National  Exhibition  of  Machinery  and  Materials 
Mechanical  Hall,  Pittsburgh,  Pa.  Secretary,  E.  L.  Powers. 
150  Nassau  St.,  New  York,  N.  Y. 

March  9 — Vermont  Society  of  Engineers — Annual  meeting, 
Hotel  Vermont,  Burlington,  Vt.  Secretary,  George  A.  Reed, 
Montpelier,  Vt 

March  6-10 — Dominion  Good  Roads  Association.— Third 
Canadian  and  International  Good  Roads  Congress,  Sohmer 
Park,  Montreal,  P.  Q.  Secretary-Treasurer,  Geo.  A.  Mc- 
Namee,  909  New  Birks  Bldg.,  Montreal  P.  Q.,  Canada, 
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Proposed  Changes  in  the  New  York  Highway 

Law 

As  a  result  of  the  protest  made  by  Mayor  Mitchel  of 
New  York  City  against  the  manner  in  which  state  highway 
funds  have  been  distributed,  there  has  been  introduced  in 
the  State  Senate  a  measure  for  the  general  amendment  of 
the  present  highway  law.  Mayor  Mitchel's  action,  an  account 
of  which  was  printed  in  "Good  Roads"  for  February  S,  was 
brought  about  by  the  investigation  of  city  aflfairs  by  the 
Brown  Committee. 

The  principal  features  of  the  bill,  which  was  introduced 
by  Senator  Argetsinger,  are  the  reorganization  of  the  high- 
way department,  the  changes  made  in  the  control  of  work 
and  the  provisions  for  paying  for  maintenance.  The  head 
of  the  department  under  the  proposed  bill  is  a  state  highway 
commissioner,  appointed  by  the  governor  with  the  advice 
and  consent  of  the  Senate  for  a  term  of  five  years.  The 
commissioner  is  empowered  to  appoint  one  assistant  com- 
missioner "for  temporary  service,"  one  assistant  commis- 
sioner "for  permanent  service,"  six  deputy  commissioners 
"for  temporary  service,"  a  secretary  and  a  purchasing  agent. 
He  may  also  appoint  an  advisory  commissioner  to  serve 
during  such  period  as  may  be  advisable  to  "assist  the  com- 
missioner in  organizing  an  effective  and  efficient  system  of 
maintenance  and  to  perform  such  other  duties  as  in  his  judg- 
ment may  be  required."  It  is  understood  that  the  force  ap- 
pointed "for  temporary  service"  is  intended  to  take  care  of 
construction  work  and  is  to  be  abolished  when  that  work  is 
completed,  while  the  force  appointed  for  "permanent  serv- 
ice" is  the  force  which  will  have  charge  of  maintenance.  The 
present  division   engineers,  of  which   there  are   nine,  are  re- 


placed   by    the    six    deputy    commissioners    appointed    "for 
temporary  service." 

The  present  law  providing  for  the  appointment  of  district 
superintendents  is  amended  to  provide  for  the  division  of 
the  state  into  ten  districts,  in  each  of  which  a  supervisor 
of  highways  is  to  be  appointed,  this  official  to  have  charge 
of  the  maintenance  of  state  and  county  highways  and  the 
maintenance  and  construction  of  town  highways. 

The  most  radical  changes  proposed  by  the  new  bill  are 
those  in  reference  to  the  maintenance  and  repair  of  state 
and  county  highways.  Under  the  present  law  the  main- 
tenance of  improved  state  and  county  highways  is  under  the 
direct  supervision  and  control  of  the  Commissioner  of  High- 
ways, while  the  proposed  law  places  this  work  under  the 
direction  of  the  county  superintendent  subject  to  such  rules 
and  regulations  as  may  be  prescribed  by  the  commission, 
except  in  cases  of  extraordinary  damage  necessitating  recon- 
struction or  resurfacing,  when  the  work  must  be  performed 
in  accordance  with  plans  and  specifications  prepared  or 
approved  by  the  commissioner.  Under  the  present  law  most 
of  the  cost  of  maintenance  is  met  by  the  state,  each  town, 
however,  contributing  $50  annually  for  each  mile  or  major 
fraction  of  a  mile  of  state  or  county  highways  within  its 
limits,  each  incorporated  village  paying  Ij/^  cts.  for  each 
square  yard  of  such  highway  within  its  corporate  limits 
and  each  city  of  the  third  class  paying  3  cts.  and  each  city 
of  the  second  class  paying  4  cts  for  each  square  yard  of 
such  highway  within  its  limits.  Under  the  proposed  law 
the  cost  is  borne  by  the  state,  the  towns,  the  incorporated 
villages  and  the  cities  of  the  second  and  third  classes  and 
also  by  the  county.  The  towns,  as  under  the  present  law, 
would  pay  $50  per  mile  for  state  and  county  highways  within 
their  limits.  The  amounts  paid  by  incorporated  villages 
and  cities  would  be  considerably  greater,  however,  the 
amount  for  incorporated  villages  being  increased  to  f/i  cts. 
per  sq.  yd.,  the  amount  for  cities  of  the  third  class  to  5  cts. 
per  sq.  yd.  and  the  amount  for  cities  of  the  second  class  to 
7  cts.  per  sq.  yd.  The  portion  to  be  borne  by  the  county 
is  fixed  at  2  per  cent,  of  the  total  cost  for  each  $1,000  of 
assessed  valuation  of  property  in  the  county  per  mile  of 
road — that  is,  if  the  assessed  valuation  of  a  county  were  such 
that  it  amounted  to  $1,000  for  each  mile  of  road  within  the 
county,  that  county  would  pay  2  per  cent,  of  the  cost  of 
maintaining  its  roads.  If,  however,  the  assessed  valuation 
were  such  that  it  amounted  to  $2,000  for  each  mile  of  high- 
way in  the  county,  the  county  would  bear  4  per  cent,  of  the 
cost.  As  an  example  of  how  this  would  affect  the  distribu- 
tion of  cost,  the  case  of  Albany  County  may  be  cited.  The 
estimated  amount  which  will  be  required  for  maintenance, 
in  that  county  this  year  is  $149,751.  On  the  basis  proposed 
in  the  new  law,  the  county  would  pay  SO  per  cent,  of  this 
amount,  or  $74,875.50.  The  amount  to  be  raised  by  the  towns 
in  the  county  by  the  $50-tax  is  $7,300,  making  the  total 
amount  to  be  paid  by  the  county  and  the  towns  $82,175.50. 
This  would  leave  $67,575.50  to  be  paid  by  the  state  at  large. 
It    should    be    noted    in    this    connection    that    the    amounts 
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contributed  by  towns,  incorporated  villages  and  cities  of  the 
second  and  third  classes  under  the  proposed  law  as  well 
as  under  the  present  law  must  be  expended  upon  state  and 
cotinty  highways  within  the  limits  of  such  towns,  villages  or 
cities. 

The  provision  in  the  present  law  that  the  state  shall  aid 
the  counties  in  the  maintenance  of  their  roads  to  the  extent 
of  50  per  cent,  of  the  amount  appropriated  by  that  county 
for  the  maintenance  of  its  roads  during  the  preceding  year. 
is  unchanged. 


Investigators  Report  on  Street  Paving  in 
Nashville,  Tennessee 

A  report  on  street  paving  in  Nashville,  Tenn.,  has  been 
rendered  to  the  Board  of  Commissioners  by  James 
Cameron  of  New  York,  N.  Y.,  auditor,  and  Walter  Douglas, 
of  Barclay  Parsons  &  Klapp,  consulting  engineers,  New 
York,  N.  Y.  It  covers  investigations  into  paving  contracts 
aggregating  $1,100,000,  made  during  1914  and  1915,  and  in 
addition   makes   recommendations   for   future   work. 

Previous  to  1914  the  report  states  little  street  improve- 
ment had  been  contracted  for,  but  in  that  year  considerable 
paving  was  ordered,  most  of  it  apparently  without  system. 
At  the  present  time,  of  217  miles  of  paved  roadway  83  per 
cent,  is  of  water-bound. macadam,  of  which,  according  to  the 
report,  a  large  area  must  be  surfaced  with  bituminous  wear- 
ing  surface   in   order  to   withstand   automobile   traffic. 

The  city  must  spend  large  amounts  for  street  construc- 
tion during  the  next  ten  years,  the  report  states.  The  city 
engineer,  working  under  instructions  of  the  commissioners, 
should  prepare  programs  several  years  ahead,  making  them 
sufficiently  elastic  to  meet  special  needs  or  desires  of 
abutting  property  owners.  The  report  recommends  the 
Washington  plan  of  having  a  director  of  public  works,  one 
with  municipal  experience,  to  take  charge  of  all  engineering 
work,  elected  for  a  term  of  five  years.  An  engineer  of  the 
kind  necessary  should  not  be  paid  less  than  $4,500  a  year. 

The  report  criticises  a  feature  of  the  contracts  made  dur- 
ing the  past  two  years.  In  these,  construction  and  main- 
tenance figures  were  given  separately.  The  contracts,  how- 
ever, were  awarded  with  consideration  only  of  the  con- 
struction bids,  so  that  in  some  cases  the  total  paid  to  the 
successful  contractor  was  higher  than  the  combined  figures 
of  one  of  his  competitors.  The  city  paid  the  amount  speci- 
fied for  maintenance  immediately  after  the  completion  of 
constructign.  The  report  advises  that  in  all  work  still  to 
be  done  under  contracts  already  made,  the  commission 
retain  the  maintenance  funds  until  the  end  of  the  five-year 
period,  to  insure  prompt  and  proper  repairs  whenever 
needed. 

While,  as  has  been  noted,  the  contracts  were  criticised, 
the  investigators  state  that  the  work  itself  was  well  done. 
Both  field  and  laboratory  tests  showed  that  every  require- 
ment was  fully  complied  with  and  in  some  cases  the  thickness 
was  greater  than  necessary. 

The  report  advises  the  employment  of  a  chemical  engineer 
for  testing  materials. 


Minneapolis,  Minnesota,  Plans  Extensive 
Paving  Program 

According  to  present  plans,  the  1916  paving  program 
adopted  by  the  City  Council  of  Minneapolis,  Minn.,  will  in- 
volve the  expenditure  of  $1,060,000  and  will  be  the  most  am- 
bitious ever  undertaken  by  the  city.  The  amount  which  it 
is  proposed  to  expend  is  $650,000  more  than  has  been  used 
in  any  one  previous  year. 

It  is  proposed  to  include  $800,000  worth  of  the  new  paving 
under  the  Elwell  law  and  the  balance  under  the  old  five-year 
payment  plan. 


The  work  which  is  planned  includes  the  paving  of  51  miles 
of  boulevards  and   parkways. 

In  addition  to  the  proposed  work  in  Minneapolis  proper, 
extensive  Toad  work  is  planned  for  the  coming  season  in 
Hennepin  County,  Minn.,  of  which  the  city  is  the  county 
seat.  County  Superintendent  Haycock  has  reported  that 
approximately  1,000  miles  of  town  roads  in  the  county  need 
improvement. 


Bureau  County,  III.,  Plans  to  Build  a  Number 
of  Bridges 

F.  R.  Bryant,  County  Superintendent  of  Highways  of 
Bureau  County,  111.,  has  prepared  a  list  of  the  bridges  which 
the  county  contemplates  building  during  the  coming  season. 
The  locations  and  sizes  of  the  proposed  bridges  are  shown 
in  the  accompanying  table. 

The  Skunk  Island  Bridge  in  Fairfield  Township  will  prob- 
ably be  of  steel  on  creosoted  piles,  but  plans  for  all  of  the 
other  work  provide  for  reinforced  concrete  structures. 

Bridge  No.  45  in  Arispie  Township  was  washed  out  recently 
and  the  exact  size  of  the  new  bridge  had  not  been  determined, 
nor  is  it  entirely  certain  that  this  particular  bridge  will  be 
built  this  year. 

Span       Roadway 


No. 

Bridge 

Township 

(ft.) 

ft.: 

28 

Hawk's 

I.aMoille 

12 

20 

32 

Skunk  Island 

FalrHeld 

50 

18 

33 

Kaiser 

Ohio 

20 

20 

34 

Becker 

LaMoille 

30 

20 

35 

Guither 

Walnut 

28 

20 

36 

Hammarla 

Walnut 

20 

20 

37 

Smith  No.   2 

Gold 

35 

18 

38 

Abbott 

Mineral 

26 

20 

39 

Limerick 

Dover 

30 

20 

40 

Hayden 

Dover 

30 

20 

41 

Naffziger 

Bureau 

30 

20 

42 

Ross 

Bureau 

30 

20 

43 

Heuers 

Bureau 

20 

20 

44 

Balla 

Bureau 

16 

20 

45 

McManis 

Arispie 

40-60 

18 

Mississippi  to  Protect  Coast  Roads 

■  The  Mississippi  Legislature  is  considering  a  bill  designed  to 
protect  roads  and  streets  along  the  Gulf  Coast  by  means  of 
seawalls.  The  measure  states  that  where  public  roads  and 
streets  extend  along  the  shores  of  any  body  of  water,  the 
officials  of  the  town  or  county  shall  build  and  maintain  walls, 
breakwaters  and  bulkheads  and  for  that  purpose  may  issue 
bonds  or  levy  special  assessinents.  It  is  provided  that  half 
of  the  cost  shall  be  assessed  against  abutting  property. 


St.  Paul,  Minnesota,  Street  Work 

The  City  Council  of  St.  Paul,  Minn.,  has  set  dates  for  hear- 
ings on  nine  paving  jobs  which,  according  to  the  preliminary 
estimates,  will  involve  the  expenditure  of  $147,000.  It  is  pro- 
posed to  do  all  of  the  work  during  the  coming  season.  The 
nine  jobs  have  been  divided  into  groups  and  the  hearings  will 
be  held  at  various  stated  times  from  February  26  to  29. 


Paving  in  Louisville,  Kentucky 

The  spring  and  summer  paving  prograin  of  the  Louisville, 
Ky.,  Board  of  Public  Works  involves  the  expenditure  of 
about  $110,000.  The  board  will  open  bids  for  the  work  n 
February  23.  The  specifications  call  for  asphalt,  vitrified 
l)rick  and  granite  block  pavements.  Some  of  the  work  will 
be  paid  for  wholly  by  owners  of  the  property  benefited  while 
the  remainder  will  be  a  charge  against  the  city. 


Xhe  Aftao4*lailoii  (if  lltiad  CommliiHlonerM  of  Hamilton  County 

has  been  organized  by  district  road  commissioners,  county 
highway  commlsslonerg  and  other  public  officials  In  Hamilton 
County,   Tenn. 


The  Board  of  Commerce  of  Detroit,  Mich.,  in  its  work  for 
good  roads,  has  issued  a  small  folder  entitled  "Build  the 
Maintenance  into  the  Road,"  which  discusses  the  question  In  a 
clear    and   concise    manner. 
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The   Pittsburgh  Convention   of  the  American  Road  Builders* 

Association 


NOTE. — As  readers  of  "Good  Roads"  are  aware,  there  has  been  in 
certain  quarters  adverse  criticism  of  the  action  of  ttie  directors  of  the 
American  Road  Builders'  Association  in  decidinp  to  hold  a  convention  at 
Pittsburgh  this  7nonth.  JTrom  time  to  time  in  the  past,  reference  has 
been  made  to  this  matter  i7i  these  columns  and  there  have  been  printed 
various  .resolutions  adopted  by  the  A.  R.  B.  A.  The  association  has  re- 
cently issued  the  statement  printed  below,  in  which  the  entire  matter  is 
thoroughly  covered.  Space  is  given  to  this  because  it  is  a  thorough  re- 
view of  the  matter  which  presents  both  sides  fully  and  impartially. 


At  a  meeting  of  the  Board  of  Directors  of  the  American 
Road  Builders'  Association,  held  in  New  York  City  on  Feb- 
ruary 4,  1916,  the  Executive  Committee  was  directed  to  issue 
a  statement  outlining  the  circumstances  which  have  led  up 
to  the  present  controversy  concerning  the  action  of  the 
said  Association  in  determining  to  hold  its  convention  for 
1916,  at  Pittsburgh,  beginning  February  28.  The  statement 
which  follows  is  not  put  forward  as  an  argument,  but  is  sim- 
ply a  recital  of  the  facts. 

At  a  meeting  of  the  Board  of  Directors,  held  at  the  Hotel 
Astor  in  New  York  on  October  22,  1915,  a  report  of  the  rep- 
resentatives of  the  American  Road  Builders'  Association  on 
the  Executive  Committee  of  the  Pan-American  Road  Con- 
gress was  presented,  from  which  it  appeared  that  the  at- 
tendance at  the  Pan-American  Road  Congress,  held  in 
Oakland  beginning  September  13,  under  the  joint  control 
of  the  American  Road  Builders'  Association  and  the 
American  Highway  Association,  was  disappointingly  small, 
although  the  Executive  Committee  had  prepared  and 
presented  an  admirable  program  of  valuable  papers.  While 
the  small  attendance  was  believed  to  have  been  due  in  large 
measure  to  the  remoteness  of  the  place  at  which  the  congress 
was  held  from  the  parts  of  the  country  from  which  most  of 
the  membership  of  both  associations  is  drawn,  to  the  fact 
that  a  great  exposition  was  in  progress  in  San  Francisco,  and 
to  the  absence  of  the  usual  exhibition,  it  was  generally  be- 
lieved that  the  difficulties  inherent  in  any  plan  for  a  joint 
meeting  of  the  two  associations  were  such  as  to  discourage 
further  attempts  at  such  meetings. 

At  this  same  meeting  of  the  directors  there  was  presented 
a  letter  from  the  Chamber  of  Commerce  of  Worcester,  Mass., 
relative  to  a  proposed  international  road  congress  to  be  held 
in  that  city  beginning  December  14,  1915,  and  stating  that  it 
was  proposed  that  one  of  the  days  of  this  congress  was  to  be 
designated  as  American  Road  Builders'  Association  Day  and 
inviting  the  association  to  take  an  active  part  in  the  congress. 
After  extended  discussion  the  following  resolutions  were 
adopted: 

"WHEREAS  the  International  Road  Congress,  proposed  to  be 
held  at  Worcester,  Mass.,  December  14  to  17,  1915,  has  sug- 
gested that  December  15  be  designated  as  American  Road 
Builders'  Association  Day,  and 

WHEREAS  such  action.  If  taken  and  concurred  In  by  the 
American  Road  Builders'  Association,  would  tend  to  give  the 
Impression  that  the  said  Association  Is  cooperating  in  the 
promotion  and  management  of  the  congress,  and 

WHEREAS  the  American  Road  Builders'  Association  entered 
Into  an  agreement  In  connection  with  the  recent  joint  con- 
vention held  at  Oakland,  California,  to  the  effect  that  it  would 
not  hold  another  convention   during  the  year   1915,   and 

WHEREAS  the  Board  of  Directors  of  the  American  Road 
Builders'  Association  deeply  appreciates  the  honor  extended 
to  it  by  the  management  of  the  proposed  Worcester  Congress 
In  suggesting  that  one  day  be  set  apart  as  American  Road 
Builders'  Association  Day,  and,  while  wishing  to  express  Its 
appreciation  of  this  courtesy,  It  believes  tl^^t  the  announcement 
that  the  Association  has  joined  In  the  arrangement  of  the 
details  of  the  congress  might  be  construed  as  a  violation  of 
the  pledge   it  has   given:   therefore, 

BE  IT  RESOLVED  that,  while  the  Board  heartily  sympathizes 
with  the  effort.^  of  the  Chamber  of  Commerce  of  Worcester 
to   arouse   and    further   public   Interest   in    Improved   road   con- 


struction and  maintenance  and  commends  to  the  members  of 
the  American  Road  Builders'  Association  the  proposed  road 
congress,  It  feels  that  under  the  circumstances  this  Association 
should  refrain  from  participating  as  an  association  in  the 
management   of  program   of   the   congress. 

There  followed  a  general  discussion  concerning  th^  time 
and  place  for  holding  the  1916  convention  of  the  American 
Road  Builders'  Association  at  the  close  of  which  the  follow- 
ing minute  and  resolution  were  unanimously  adopted: 

The  American  Road  Builders'  Association  is  the  oldest  na- 
tional organization  in  the  United  States  having  for  Its  purpose 
the  establishment  of  the  best  standards  for,  and  the  dissemina- 
tion of  accurate  Information  concerning  the  technical  side 
of  highway  construction  and  maintenance  and  has  consistently 
adhered  and  confined  Itself  to  the  above  named  purpose.  Its 
annual  conventions  have  been  from  year  to  year  of  constantly 
increasing  Importance  and  have  attracted  an  increasingly  large 
number  of  those  who  are  making  highway  Improvement  their 
life  work.  The  holding  of  joint  conventions  or  congresses 
with  other  organizations,  either  national  or  local,  whose  in- 
terests are  more  or  less  closely  allied  with  ours  has  been  fre- 
quently discussed  during  the  last  few  years,  but  it  was  not 
until  the  present  year  that  such  a  plan  has  been  carried  out 
under  the  name  of  the  Pan-American  Road  Congress  which 
was  held  at  Oakland,  California,  September  13  to  17.  While 
the  papers  presented  at  this  congress  were  of  great  interest 
and  value,  the  attendance  was  disappointingly  small,  notwith- 
standing the  effort  and  expense  which  were  incurred  in  order 
to  make  it  a  success.  It  seems  quite  evident  that  the  American 
Road  Builders'  Association  has  Its  own  field  of  activity,  by 
confining  Itself  to  which  It  can  most  effectually  advance  the 
cause  of  highway  Improvement.  Every  effort  to  this  end  on 
the  part  of  individuals  or  other  organizations  has  had  and 
will  continue  to  have  the  cordial  sympathy  and  good  will  of 
th's  Association,  but  in  the  belief  that  the  technical  side  of 
highway  improvement  can  be  best  advanced  by  an  adherence  to 
Its  past  policy  of  holding  its  annual  meetings  independently 
of  other  organizations.     It  Is 

RESOLVED  that  the  American  Road  Builders'  Association 
hold  its  annual  convention  for  the  year  1916  during  the  month 
of  January  or  February  and  at  either  Pittsburgh,  Pa.,  or  Cleve- 
land, O.,  as  may  be  determined  by  the  Executive  Committee. 

Following  this  there  was  presented  a  communication  ad- 
dressed to  the  Secretary  of  the  Association  by  Mr.  S.  E. 
Bradt,  transmitting  a  resolution  adopted  by  the  American 
Highway  Association  at  a  meeting  held  in  Oakland  on  Sep- 
tember 16,  1915,  which  read  as  follows: 

WHEREAS,  the  American  Highway  Association  earnestly 
favors  harmony  and  correlation  of  the  organized  good  roads 
movement  throughout  the  United  States,  It  Is  ordered  that  a 
special  committee  of  seven  members  be  appointed  by  the  Chair 
and  empowered  to  confer  with  similar  committees  from  other 
organizations,  and  to  consider  and  present  to  the  Association 
at  a  subsequent  meeting,  or  prior  to  such  meeting  at  a  meeting 
of  the  Board  of  Directors,  suitable  recommendations  for  such 
changes  In  the  constitution  and  by-laws  and  the  working  plan 
of  the  Association  as  will  best  secure  these  desired  results 
as  well  as  to  bring  Into  closer  relation  the  efforts  for  road 
Improvement  In  the  eastern  and  western  portions  of  the  United 
States,  and  that  the  chairman  of  the  meeting  be  the  chairman  of 
the  committee. 

After  considerable  discussion  a  resolution  was  adopted 
directing  the  President  of  the  Association  to  write  to  Mr. 
Bradt  advising  him  that  the  American  Road  Builders'  Asso- 
ciation did  not  believe  it  to  be  expedient  or  practicable  to 
take  any  action  of  the  kind  suggested  in  the  resolution  of 
the  American  Highway  Association  at  the  present  time,  but 
that  this  action  should  not  be  construed  as  in  any  way  antag- 
onistic to  the  purpose  outlined  in  the  resolutions.  On  the 
following  day  the  President  of  the  Association  addressed  the 
following  letter  to  Mr.  Bradt: 

Brooklyn,    N.    Y.,    October    23. 
S.   B.   Bradt, 

Chicago,   111. 
Dear  Sir: —  .  _   ,,i._.. 

At  a  meeting  of  the  Dlrectflcs  of  the  American  Road  Builders 
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AMCirlitlnn  held  In  tbis  city  last  night.  Mr.  Powers,  Secretary, 
presented  your  letter  to  him  of  October  7,  enclosing  copy  of 
resolution  passed  by  the  American  Highway  Association  at  its 
meeting  held  on  September  16,  1915. 

The  Road  Builders'  Association  decided  at  Its  meeting  to 
hold  Us  next  convention  some  time  In  January  or  February  of 
next  year- 

I  was  instructed,  however,  in  communlcatlntr  with  you  In 
reply  to  your  letter  to  us  to  say  that  this  action  should  not 
be  construed  by  you  or  your  association  as  being  in  any  way 
antagonistic  to  the  purpose  desired  by  you  as  indicated  in 
your  resolution:  but  the  Directors  felt  that  the  working  out 
of  any.  plan  of  amalgamation  or  merging  would  require  so 
much  time  that  such  plan  could  not  be  consummated  before 
the  time  when  the  Road  Builders'  Association  should  have  its 
next   convention. 

The  Directors  also  felt  that  your  letter  was  not  quite  ex- 
plicit enough  as  to  Just  what  you  wished  each  association  to 
do.  They  felt  that  the  resolution  was  quite  general  and  covered 
a  great  deal  of  ground  and  if  you  could  advise  us  definitely 
as  to  what  you  thought  would  be  the  best  means  of  procedure 
to  attain  the  desired   result,   I  should  be  greatly  obliged. 

Tours  truly, 

(Signed)   GEORGE  W.  TILLSON, 

President,    A.    R.    B.    A. 
No  reply  has  been  received  to  this  communication. 

Under  date  of  November  10,  Mr.  L.  W.  Page  addressed 
the   following   letter   to   the    Secretary   of   the   Association, 
submitting   his   resignation    as   a   director    for   the    reasons 
stated  in  the  letter: 
Mr.   E.   L.  Powers, 

Secretary,  American  Road  Builders'  Association, 
150   Nassau   Street,   New   York   City. 
Dear  Sir: — 

My  attention  has  Just  been  called  to  a  copy  of  the  Good 
Roads  Magazine  in  which  a  convention  of  the  American  Road 
Builders'  Association  is  oftlclally  announced  by  the  directors, 
for  January  or  February,  to  be  held  at  Pittsburgh,  Pa.,  or 
Cleveland,   Ohio. 

It  was  my  understanding  as  well  as  of  those  who  con- 
tributed the  money  for  the  Pan-American  Road  Congress,  and 
of  the  general  public,  when  the  agreement  for  the  Pan-Ameri- 
can Road  Congress  was  entered  into  by  the  American  Highway 
Association  and  the  American  Road  Builders'  Association,  that 
no  other  convention  or  congress  would  be  held  by  either 
Association  this  season.  I  quote  from  the  first  announcement  In 
the  ofllcial  program  of  the  Pan-American  Road  Congress,  Is- 
8ii»d   by   the  official  Joint  committee: 

The  Pan-American  Road  Congress  will  be  held  at  Oalcland, 
California,  September  13.  14,  15,  16  and  17.  1915.  It  will  be 
under  the  Joint  auspices  of  the  two  leadlnec  national  eood  roads 
organizations — the  American  Road  Builders'  Association  and 
the  American  Highway  Association,  acting  through  a  Joint 
committee.  These  two  associations  In  the  past  have  each  held 
separate  congresses  annually.  It  was  felt,  however,  in  view 
of  the  Panama-Pacific  International  Exposition,  that  there 
should  be  but  one  meeting  this  year,  and  that  this  should  be 
held  at  some  date  during  the  Exposition. 

The  whole  point  and  effort  in  bringing  about  the  Pan- 
American  Road  Congress  was  that  neither  association  should 
hold  an  Independent  convention  this  season.  This  was  the 
argument  used  by  the  officials  of  the  congress  in  soliciting 
funds  to  finance  the  convention. 

It  seems  to  me  that  in  view  of  the  above  facts,  for  the 
Road  Builders  to  hold  their  annual  meeting  a  month  or  two 
later  than  ,is  the  usual  custom,  so  as  to  have  the  date  fall 
Just  within  another  calendar  year,  constitutes  a  breach  of 
faith. 

The  present  plan  for  holding  this  convention  will  simply 
mean  that  the  Road  Builders  will  have  given  up  no  annual 
convention,  but  merely  deferred  the  usual  convention  a  month 
or  two. 

In  view  of  these  facts,  I  feel  it  necessary  hereby  to  submit 
my  resignation  as  a  member  of  the  Board  of  Directors  of  the 
American  Road  Builders'  Association,  as  It  would  be  Incon- 
sistent with  my  views  longer  to  remain  a  member  of  this  board. 

Very  respectfully, 

(Signed)    U    W.    PAGE, 

Director. 

Copies  of  the  above  letter  were  sent  to  the  technical  press 
and  were  generally  distributed  among  manufacturers  of 
road  machinery  and  materials. 

Following  the  announcement  that  the  American  Road 
Builders'  Association  was  to  hold  its  1916  convention  in 
Pittsburgh,  beginning  at  the  end  of  February,  1916,  several 
statements  were  made  to  the  eflfect  that  this  action  was  in 
conflict   with    the   agreement   between   the   American    Road 


Builders'  Association  and  the  American  Highway  Associa- 
tion to  the  effect  that  the  Pan-American  Road  Congress  in 
Oakland  should  take  the  place  of  the  meetings  for  that 
season  of  the  two  associations  and  that  it  was  also  in  violation 
of  representations  made  to  those  who  were  solicited  to  be- 
come donor  or  temporary  members  of  the  congress,  without 
whose  support  it  would  have  been  impossible  to  finance  the 
congress. 

A  meeting  of  the  Executive  Committee  of  the  Pan-Amer- 
ican Road  Congress  was  held  on  November  27,  1915,  at 
which  there  were  present  Governor  Charles  W.  Gates  of 
Vermont,  Chairman  of  the  Committee,  Messrs.  W.  W. 
Crosby  and  E.  L.  Powers  representing  the  American  Road 
Builders'  Association  and  Mr.  J.  H.  MacDonald  represent- 
ing the  American  Highway  Association,  while  Mr.  Mac- 
Donald  held  the  proxy  of  Mr.  J.  E.  Pennybacker,  the  other 
representative  of  the  latter  association.  The  following  reso- 
lution was  adopted  by  this  committee  without  dissent. 

WHEREAS  information  and  communications  have  reached 
the  members  of  this  Committee  to  the  effect  that  this  Com- 
mittee, or  its  Treasurer  and  Chairman  of  its  Sub-Committee  on 
Finance,  had  solicited  funds  for  the  Pan-American  Road  Con- 
gress with  the  understanding  that  neither  the  American  Road 
Builders'  Association  nor  the  American  Highway  Association 
would  hold  another  convention  within  twelve  months  after 
the  date  of  the  Pan-American  Road  Congress  (September  13-17. 
1915)  and 

WHEREAS  the  members  of  this  Committee  do  not  know  nor 
have  they  known  of  any  agreement  by  the  two  associations  or 
by  their  authorized  representatives  that  neither  association 
would,  In  view  of  the  holding  of  the  Pan-American  Road 
Congress,  September  13-17,  1915,  hold  a  convention  before 
September  13,  1916,  but  have  recognized  and  do  now  recognize 
the  existence  of  an  agreement  that  neither  association  will 
hold  a  convention  during  this  year,   1915, 

THEREFORE  BE  IT  RESOLVED  that,  after  examination  of 
the  correspondence  of  the  Treasurer  of  this  Committee,  we  do 
not  consider  that  In  his  solicitation  of  contributions  toward 
the  Pan-American  Road  Congress  he  has  exceeded  his  instruc- 
tions or  in  any  way  bound  either  the  American  Road  Builders' 
Association  or  the  American  Highway  Association  not  to  hold 
a    convention   after  January   1,    1916.   and 

BE  IT  FURTHER  RESOLVED  that  we  do  not  consider.  In 
view  of  the  facts  mentioned,  and  others  incidental  thereto, 
that  this  Committee  has  In  any  way  bound  either  the  American 
Road  Builders'  Association  or  the  American  Highway  Asso- 
ciation not  to  hold  one  or  more  conventions  after  January  1. 
1916,  though  we  do  consider  each  association  bound  in  good 
faith  not  to  hold  or,  as  an  association,  to  participate  in  any 
convention  during  the  calendar  year  1915. 

On  December  8  the  Association  of  State  Highway  Offi- 
cials, at  a  meeting  held  on  that  date  in  Chicago,  adopted 
the   following   resolutions: 

WHEREAS,  the  attending  of  the  many  road  congresses  has 
become  a  serious  question  with  state  highway  ofllclals  not  only 
In  the  time  consumed  and  In  the  Interference  with  official  duty, 
but  also  in  the  matter  of  expense,  and, 

WHEREAS,  the  maintenance  of  two  associations  of  national 
scope  working  Independently  and  without  harmony  Is  a  detri- 
ment to  the  good   roads  movement, 

THEREFORE  BE  IT  RESOLVED,  that  the  members  of  this 
Association  oppose  the  holding  of  any  national  road  congress 
prior  to  December  1,  1916,  and  do  hereby  bind  ourselves  not 
to  attend  or  participate  In  any  manner  in  any  national  road 
congress  held  prior  to  that  date. 

BE  IT  FURTHER  RESOLVED,  that  we  urge  the  executives 
of  our  respective  states  not  to  appoint  any  delegates  to  repre- 
sent the  said  several  states  in  case  any  national  road  congress 
is   held   prior   to   said   date. 

BE  IT  FURTHER  RESOLVED,  that  it  Is  the  sense  of  this 
Association  that  for  the  good  of  the  road  movement  the  Ameri- 
can Road  Builders'  Association  and  the  American  Highway 
Association  should  amalgamate  into  one  organization,  or  that 
they  should  at  least  arrange  to  hold  Jointly  one  annual  road 
congress,  and  should  they  fail  to  arrange  prior  to  August  1. 
1916,  for  such  a  Joint  congress  to  be  held  in  December,  1916, 
or  early  in  1917,  then  the  Executive  Committee  of  this  Associa- 
tion is  authorized  to  designate  the  date  and  place  of  our  next 
meeting,  and  notify  the  above  associations  of  the  same,  re- 
questing them  to  hold  a  Joint  meeting  at  that  time  and  place. 

BE  IT  FURTHER  RESOLVED,  that  if  the  said  associations 
shall  amalgamate  or  make  a  harmonious  arrangement  for  an 
annual  Joint  congress  to  be  held  as  above  suggested,  we  hereby 
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pledge  the  hearty  support  and  cooperation  of  this  Association, 
and, 

BE  IT  FURTHER  RESOLVED,  that  the  Secretary  of  this 
organization  forward  to  each  state  highway  department  of  the 
several  states  not  represented  at  this  meeting,  also  to  the 
engineering  department  or  board  of  public  works  In  all  cities 
of  the  United  States  having  a  population  in  excess  of  100,000 
and  also  to  all  manufacturers  of  road  machinery,  materials 
and  supplies,  a  copy  of  these  resolutions,  asking  for  their  ap- 
proval and  cooperation  in  carrying  out  the  same. 

BE  IT  FURTHER  RESOLVED,  that  a  copy  of  these  resolu- 
tions be  forwarded  to  the  Secretary  of  the  American  Road 
Builders'  Association  and  to  the  Secretary  of  the  American 
Highway    Association. 

While  the  A.  R.  B.  A.  took  no  official  part  in  the  Wor- 
cester road  congress,  a  large  number  of  the  members  of 
the  Association  attended  the  congress  individually  and  a 
number  of  them  presented  papers.  On  December  16,  1915, 
a  meeting  of  the  Board  of  Directors  was  held  at  Worcester 
at  which,  after  full  discussion,  the  following  resolutions 
were  adopted: 

WHEREAS  the  American  Road  Builders'  Association  for 
Several  years  has  had  under  consideration  the  proposal  to 
change  the  time  of  holding  the  annual  convention,  and  being 
convinced  that  the  best  time  for  the  holding  of  a  highway 
convention  or  congress  Is  Immediately  before  rather  than 
after  the  actual  working  season,  has  determined  that  its  con- 
vention for  1916  shall  be  held  In  Pittsburgh,  Pa.,  beginning 
February   28,   1916,   and 

WHEREAS  this  Association  is  desirous  of  avoiding  the  hold- 
ing of  a  series  of  national  conventions  during  any  one  year, 
thus  Imposing  upon  highway  ofBcials  and  those  who  may  wish 
to  exhibit  at  such  conventions  the  materials,  supplies  and 
machinery  produced  by  them,  the  burden  and  .inconvenience 
of  attending   such   dilTerent  meetings,   and 

WHEREAS  this  Association,  while  convinced  that  an  amal- 
gamation of  the  different  associations  dealing  with  highway 
problems  is  Inexpedient  at  the  present  time  and  that  the  hold- 
ing of  joint  conventions  under  Joint  control  is  impracticable, 
believes  that  it  would  be  entirely  feasible  for  the  two  leading 
highway  associations  to  hold  their  annual  conventions  at  the 
same  time  and  place,  therefore  be  it 

RESOLVED  that  the  Board  of  Directors  of  the  American 
Road  Builders'  Association,  in  behalf  of  the  said  Association, 
hereby  extends  to  the  American  Highway  Association  an  invi- 
tation to  hold  its  annual  convention  for  the  year  1916  at  Pitts- 
burgh at  the  same  time  as  that  of  the  American  Road  Builders' 
Association,  with  the  assurance  that  this  Association  will  do 
ev-rythlng  In  Its  power  to  contribute  to  the  success  of  both 
meetings,    and 

BE  IT  FURTHER  RESOLVED  that,  in  case  the  American 
Highway  Association  favorably  considers  this  invitation,  the 
Executive  Committee  of  the  American  Road  Builders'  Associa- 
tion, or  such  special  committee  as  may  be  appointed  by  the 
President,  be  authorized  to  take  up  with  the  appropriate  officers 
or  committee  of  the  American  Highway  Association  the  ques- 
tion of  the  preparation  of  a  program  for  the  two  meetings, 
which  shall  avoid  the  duplication  of  subjects  and  will  provide 
a  program  which  will  be  of  the  greatest  possible  Interest  and 
profit  to  the  members  of  both  associations  and  all  others  Inter- 
ested In  the  question  of  highway  Improvement;  and  that  said 
Committee  be  further  authorized  to  make  such  provision  as 
may  be  necessary  for  the  meeting  of  the  sessions  under  the 
control  of  the  American  Highway  Association  or  the  meetings 
of  Committees  of  said  association  without  expense  to  It,  and 
also, 

BE  IT  FURTHER  RESOLVED,  that  It  Is  the  hope  of  the 
directors  of  the  American  Road  Builders'  Association  that 
some  plan  such  as  has  been  outlined  may  be  found  satisfactory, 
not  only  for  the  meetings  of  1916,  but  for  subsequent  meetings 
which  may  be  held  under  alternate  control. 

Copies  of  these  resolutions  were  at  once  mailed  to  the 
President  and  Secretary  of  the  American  Highway  Asso- 
ciation and  the  Executive  Committee  and.  although  a  num- 
ber of  letters  had  been  written  inviting  the  presentation  <»f 
papers  at  the  Pittsburgh  meeting,  these  letters  were  held 
back  in  order  that,  if  the  American  Highway  Association 
decided  to  give  favorable  consideration  to  the  invitation  ex- 
tended to  it  by  the  resolutions  adopted  at  Worcester,  the 
programs  of  the  meetings  of  the  two  associations  mis-ht  be 
arranged  to  avoid  any  duplication,  the  Executive  l^ommittee 
of  this  Association,  believing  that  all  the  papers  at  our 
convention  should  be  confined  to  the  technical  features  of 
road    improvement,    and    that    such    subj'ects    as    legislation, 


finance,  administration  and  organization  should  be  left  to 
be  covered  by  the  papers  presented  at  the  meeting  of  the 
American  Highway  Association.  On  January  12,  1916,  the 
American  Highway  Association,  at  a  special  meeting  held 
in  Washington,  adopted  the  following  resolutions,  which 
were  duly  transmitted  to  the  Secretary  of  this  Association: 

RESOLVED,  that  in  view  of  the  understanding  very  definitely 
reached  prior  to  the  Pan-American  Road  Congress  at  Oakland, 
California,  in  September,  1916,  that  there  would  be  no  other 
national  road  meeting  during  the  succeeding  twelve  months, 
the  American  Highway  Association  feels  that  in  good  faith 
to  all  Interested  In  the  good  roads  movement  it  cannot  accept 
the  invitation  of  the  American  Road  Builders'  Association  to 
participate  In   its   proposed  congress  of  February-March    1916 

RESOLVED  FURTHER,  that  this  Association  expresses  its 
entire  sympathy  with  the  plans  and  purposes  of  the  American 
Association  of  State  Highway  Olliclals  as  outlined  In  their 
resolution  of  December  8,  1915,  and  will  lend  all  its  efforts  to 
the  successful  carrying  out  of  that  plan.  With  that  end  in 
view  it  is  the  purpose  of  the  American  Highway  Association 
to  cooperate  with  the  American  Association  of  State  Highway 
Officials  in  its  proposed  joint  congress  to  be  held  in  December 
1916,   or  at  a  later  date. 

At  the  meeting  of  the  Directors  of  the  American  Road 
Builders'  Association  held  on  February  4,  the  following 
resolution   was  adopted: 

RESOLVED,  that  in  view  of  the  definite  statement  made  In 
the  resolution  passed  by  the  American  Highway  Association 
on  January  12,  1916,  as  follows: 

In  view  of  the  understanding  very  definitely  reached  r.rinr 
to  the  Pan-American  Road  Confress  at  Oakland  California  ?,^ 
September,  1915,  that  there. should  be  no  other  nationa?roi3 
meeting  during  the  succeeding  twelve  months         ""•'"'""   ^oaa 

the  Secretary  be  directed  to  request  the  submission  of  evidence 
or  references  to  establish  facts  upon  which  that  statement  was 
based,  as  regards  time,  place  and  by   whom. 

The  above  statement  indicates  the  several  steps  taken  by 
the  American  Road  Builders'  Association  and  sets  forth 
the  considerations  which  prompted  them.  It  is  put  forward 
at  this  time  in  order  that  highway  officials,  contractors  and 
manufacturers  of  material  and  machinery  for  road  improve- 
ment may  have  a  fair  idea  of  just  what  has  happened  and 
may  draw  their  own  conclusions  as  to  whether  the  Amer- 
ican Road  Builders'  Association  has  been  guilty  of  a  viola- 
tion of  the  letter  or  spirit  of  any  obligations  it  may  have 
assumed.  Respectfully  submitted, 

NELSON    P.   LEWIS, 
A.   W.  DEAN, 
E.  L.  POWERS, 

Executive    Committee   of   the   American   Road   Builders' 
Association. 

New  York,  N.  Y.,  Feb.  7,  1916. 


Road  School  at  Purdue  University 

Thq  road  school  at  Purdue  University,  which  has  been 
announced  in  previous  issues  of  "Good  Roads,"  was  held  on 
January  24,  25  and  26.  According  to  reports,  the  attendance 
was  large  and  the  three-day  meeting  entirely  successful. 

The  meeting  was  held  under  the  direction  of  the  School 
of  Civil  Engineering  of  the  university,  the  program  consist- 
ing of  lectures,  discussions  and  demonstrations.  Among  the 
lecturers  were  Dr.  L.  I.  Hewes,  Chief  of  Economics  and 
Maintenance,  Office  of  Public  Roads  and  Rural  Engineering, 
U.  S.  Department  of  Agriculture;  Charles  Nelson,  President, 
Indiana  County  Commissioners'  Association;  President  C.  C. 
Schofield  of  Purdue  University;  P.  P.  Sharpies,  Manager, 
General  Tarvia  Department,  Barrett  Co.,  and  Prof.  G.  E. 
Martin  of  Purdue. 


Bxperlmenti)  on  the  DiHtrlbiition  of  Pressures  ThroUKh   Soils 

are  to  be  conducted  by  the  Office  of  Public  Roads  and  Rural 
I'^ngineerlng  of  the  U.  S.  Department  of  Agriculture  at  the 
government's  Arlington  farm  near  Washington.  According 
to  information  received  from  the  office,  there  will  be  Installed 
an  especially  designed  apparatus  with  which  measurements 
will  be  taken  of  earth  pressure  In  a  large  number  of  positions 
during  a  single  application  of  the  load.  The  apparatus,  it  is 
stated,  can  be  used  on  earth  fills  up   to  10   ft.   In   thickncf/s. 
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COMING   MEETINGS 


February  21-22 — National  Paving  Brick  Manufacturers' 
Association — Meeting,  Hotel  Statler,  Cleveland,  Ohio.  Secre- 
tary, Will  P.  Blair,  Brotherhood  of  Locomotive  Engineers 
BIdg.,  Cleveland,  Ohio. 

February  21-23 — Idaho  Society  of  Engineers — Annual  meet- 
ing, Burley,  Idaho.     Secretary,  Ira  F.  Shaflner,  Boise,  Idaho. 

Pebruaiy  22-23 — Arkansas  Engineering  Society — Annual 
meeting,  Helena,  .\rk.  Secretary,  W.  J.  I'arkes,  Pine 
Bluff,  Ark. 

February  28-March  3 — American  Road  Builders'  Associa- 
tion.— Thirteenth  Annual  Convention;  Sixth  American  Good 
Roads  Congress  under  the  auspices  of  the  A.  R.  B.  A.,  and 
Seventh  National  Exhibition  of  Machinery  and  Materials 
Mechanical  Hall,  Pittsburgh,  Pa.  Secretary,  E.  L.  Powers. 
ISO  Nassau  St.,  New  York,  N.  Y. 

March  9 — Vermont  Society  of  Engineers — .Annual  meeting, 
Hotel  Vermont,  Burlington,  Vt.  Secretary,  George  A.  Reec, 
Montpelier,  Vt. 

March  6-10 — Dominion  Good  Roads  Association. — Third 
Canadian  and  International  Good  Roads  Congress,  Sohmer 
Park,  Montreal,  P.  Q:  Secretary-Treasurer,  Geo.  A.  Mc- 
Naraee,  909   New   Birks   Bldg.,  Montreal  P.   Q.,   Canada. 


The  annual  meeting  of  the  Poard  of  Supervisors'  Associa- 
tion of  Cambria  County,  Pa.,  will  be  held  March  3  at  Ebens 
burg,  Pa.  It  is  expected  that  members  of  the  State  High- 
way Department  will  be  present  and  address  the  meeting. 
J.  F.  Boyer,  Johnstown,  Pa.,  is  Secretary  of  the  association. 


A  meeting  of  the  Municipal  Engineers  of  the  City  of  New 
York  will  be  held  February  23.  A  paper  entitled  "The  New 
Roads  Around  Ashokan  Reservoir,"  will  be  presented  by 
the  following  officials  of  the  Board  of  Water  Suppli^  of 
New  York  City;  Francis  B.  Marsh,  Assistant'  Designing 
Engineer;  J.  D.  Groves,  Assistant  Engineer,  and  Charles  E. 
Price,  Inspector. 


MEETINGS 


New  York  State  Association  of  County  Superintend- 
ents of  Highway 

At  the  recent  annual  meeting  of  the  New  York  State 
Association  of  County  Superintendents  of  Highways  officers 
were  elected  as  follows: 

President,  James  F.  Laughran,  Ulster  County;  First  Vice 
President,  Richard  T.  Mace,  Clinton  County;  Second  Vice 
President,  Charles  Van  Amburg,  Broome  County;  Treasurer. 
Frank  E.  Bogardus,  Onondaga  County;  Secretary,  D wight 
B.  Coleman,  Cortland  County. 

Virginia  Road  Builders'  Association 

At  the  annual  meeting  of  the  VirKinia  Road  liuilders' 
Association,  held  at  Richmond,  \a.,  January  18  to  20,  tlic 
following  officers  were  elected: 

President,  O.  L.  Evans,  Amherst;  First  Vice-President, 
J.  B.  Wood,  Richmond;  Second  Vice-President,  G.  Taylor 
Gwathmey,  Norfolk;  Secretary  and  Treasurer,  C.  B.  Scott, 
Richmond. 

The  Executive  Committee  for  1916  is  made  up  as  follows: 
W.  C.  Saunders,  Glen  Allen,  Chairman;  J.  F.  Harper,  Waynes- 


boro; K.  S.  Finney,  Lebanon;  M.  B.  Rovvc,  Fredericksburg; 
Wade  H.  Massie,  Washington;  B.  R.  Cowherd,  Columbia; 
S.  L.  von  Gemraingen,  Lynchburg;  R.  H.  Wood,  Charlottes- 
ville; G.  P.  Coleman,  Richmond;  Charles  T.  Lassiter,  Peters- 
burg; John,  E.   Walker,  Salem. 

County  Road  Engineers  of  Kentucky 

At  the  annual  meeting  of  the  County  Road  Engineers' 
Association  of  Kentucky,  which  closed  at  Lexington,  Ky., 
February  5,  the  following  officers  were  elected  for  the  en- 
suing year. 

President,  W.  H.  Edwards,  Woodford  County;  First  Vice- 
President,  William  P.  Caldwell,  Boyle  County;  Second  Vice- 
President,  Clinton  Woodward,  Jessamine  County;  Third 
\ice-President,  R.   W.   Davis,   Fayette  County. 


PERSONAL    NOTES 


Joseph  M.  Tracey  lias  been  appointed  City  Engineer  of 
Ogden,  Utah. 

James  H.  Farrar,  Jacksoii,  Tenn.,  has  been  elected  County 
Engineer  of  Lauderdale  County,  Tenn. 

K.  D.  Goodrich,  City  Engineer  of  Cheyenne,  Wyo.,  has 
resigned  to  become  Manager  of  the  municipal  public  utilities 
oi    lpsilanti,.Mich.  • 

William  B.  Bennett,  a  consulting  engineer  of  Niagara 
Falls,  N.  Y.,  has  been  appointed  City  Engineer  of  that  city. 
He  will  continue  his  private  practice.  » 

George  Hogarth,  Assoc.  M.  Can.  Soc.  C.  E.,  formerly 
Assistant  Engineer  of  the  Department  of  Public  Works  of 
the  Province  of  Ontario,  Canada,  has  been  appointed  Chiet 
Engineer  of  the  Department. 

Gordon  I.  Lindsay,  for  several  years  New  York  State  agent 
for  the  Robeson  Process  Co.,  New  York,  N.  Y.,  has  resigned 
to  accept  the  position  of  Secretary  and  General  Manager  of 
the  American  Gum  Products  Co.,  200  Fifth  avenue,  New 
York,  N.  Y.,  manufacturers  of  sulphite  pitch. 

John  H.  Lewis,  Assoc.  M.  Am.  Soc.  C.  E.,  Oregon  State 
Engineer,  has  been  given  supervision  of  all  state  road  and 
bridge  work  and  has  placed  E.  I.  Cantine,  M.  Am.  Soc.  C. 
E.,  in  charge  of  road  work.  The  office  of  State  Bridge  En- 
gineer has  been  abolished  by  Mr.  Lewis  on  the  resignation 
of  H.  W.  Holmes,  Assoc.  M.  Am.  Soc.  C.  E.,  who  is  going 
into  private  practice. 


NEWS  OF  THE  TRADE 


The  Good  Roads  Machinery  Co.,  Inc.,  Fort  Wayne,  Ind., 
has  issued  a  32-page  booklet  entitled  "Everything  for  the 
Road  Maker."  It  contains  descriptions  of  the  company's 
complete  line  of  road  making  machinery  and  is  profusely 
illustrated. 

'  The  ,\utocar  Co.,  Ardmore,  Pa.,  has  let  contracts  for  an 
additional  factory  building  which  will  add  85,000  sq.  ft.  of 
floor  space  to  the  company's  plant.  The  building  will  be 
two  stories  high,  with  a  main  building,  two  L  extensions,  a 
lioiler  house  and  a  blacksmith  shop.  The  main  building 
will  be  used  for  the  manufacture  and  painting  of  Autocar 
bodies  and  the  final  assembly  of  bodies  and  chasses.  The 
new  building,  together  with  the  five-story  addition  now 
under  construction,  will  more  than  double  the  capacity 
'<>   the   Autocar  plant. 
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Operations  of  the  New  Jersey  Department  of 
Public  Roads  During  1915 

There  was  available  for  expenditure  by  the  Department 
of  Public  Roads  of  New  Jersey  during  the  fiscal  year  from 
November  1,  1914,  to  October  31,  1915,  a  total  of  $2,409,319.67. 
Of  this  amount  $890,419.56  was  from  the  public  road  funds, 
$145,300  from  general  appropriations  and  $1,373,600.11  from 
the  motor  vehicle  account.  From  the  public  road  funds 
there  was  expended  $301,891.51  and  $492,729.96  was  carried 
forward  on  contracts.  Of  the  balance,  $9,840.50  was  out- 
standing on  requisitions  at  the  end  of  the  fiscal  year  and 
$85,957.59  lapsed  to  the  state  treasury.  Of  the  $301,891.51 
expended  from  the  public  road  funds,  $228,267.65  was  paid 
on  contracts.  The  balance  of  the  expenditure  was  paid  for 
extras,  engineering,  inspection,  etc.  There  was  expended 
from  the  general  appropriations  $110,139.39,  the  largest  single 
expenditure  being  $82,053.83  on  the  convict  labor.  The  bal- 
ance of  the  expenditure  from  these  appropriations  was  made 
for  salaries  of  the  state  highway  officials  and  the  staff  of 
the  Department  of  Public  Roads.  There  was  expended  a 
total  of  $851,214.89  from  the  motor  vehicle  account.  Of 
this,  $751,277.39  was  expended  in  allotments  for  the  repair 
of  various  roads  throughout  the  state. 

The  foregoing  figures  are  taken  from  an  advance  copy 
of  the  twenty-second  annual  report  of  the  State  Commis- 
sioner of  Public  Roads,  submitted  by  Commissioner  E.  A. 
Stevens.  Besides  the  financial  data  already  reviewed,  the 
report  contains  detailed  information  on  the  work  in  each 
county,  and  a  number  of  tables  containing  interesting  data 
on  the  state's  road  work  during  1915  and  preceding  years. 
One  of  these  tables  shows  the  total  number  of  miles  of  road 
built  by  state  aid  in  each  county  since  the  passage  of  the 


state  aid  law.  The  first  of  the  accompanying  tables,  inade 
up  from  the  one  in  the  report,  shows  the  totals  for  all 
counties  for  each  year. 

According  to  another  table  in  the  report,  the  estimated 
road  mileage  of  the  state  is  20,445.44,  which  is  classified  as 
shown   in   Table   II. 

Another  table  shows  the  character  of  the  roads  making  up 
the  total  mileage  of  20,445.44.  These  data  are  shown  in 
Table  III. 


TABLE  I— NUMBER  OF  MILES  OP  ROAD  BUILT  WITH 
STATE  AID  IN  NEW  JERSEY  DURING  EACH  YEAR 
SINCE    THE   PASSAGE   OF   THE    STATE  AID   LAW. 

Year.  Miles 

1893  27.340 

1894  32.280 

1895  -. 46.330 

1896  60.820 

1897  66.655 

1898 81.938 

1899  114.460 

1900  : 77  212 

1901  109.376 

•1902  154.005 

1903  152.920 

1904  , 105.637 

1905  67.780 

1906  38.571 

1907 .  82.165 

1908  134.173 

1909  86.709 

1910  42.550 

1911  86.926 

1912  105.678 

1913  148.967 

1914  102,046 

1915  52,929 

Total 1,977.466 

Built  in  1892  in  Middlesex  County 10.550 

Grand  total 1,988.016 

TABLE  II— CLASSIFICATION  OF  NEW  JERSEJY  HIGHWAYS. 
Kind    of    Road  Estimated  Mileage 

County    Roads     2,431.95 

Township    Roads    12,385.26 

Borough    Roads 2,138.86 

Town   Roads    852.77 

Village  Streets   89.40 

City    Streets    2,508.81 

Toll    Roads     38.40 

Total 20.445.44 

TABLE    III— KINDS    OF  ROADWAYS  IN   THE    NEW   JERSEY 
HIGHWAY    SYSTEM 

Kind    o(    Road  Estimated  Mileage 

Brick     143.05 

Concrete     15.40 

Bituminous    Macadam 472.77 

Plain    Macadam    3,171.68 

Gravel 3,598.44 

Shell     88.71 

Bituminous  Concrete    544.25 

Sand  and  Clay,  Cinders 704.87 

Graded    Roads 6,123.24 

Unimproved     5,174.64 

Wood    Block     15.61 

Stone    Block 310.76 

Cobble    22.69 

Asphalt    Block     20.93 

Toll    Roads 38.40 

Total •  •    20,445.44 

Under  the  state  aid  act  there  have  been  constructed  in 
the  different  counties  of  the  state  the  following  areas  of 
various  kinds  of  pavement,  the  amount  in  each  case  being 
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in  square  yards:  Water  bound  macadam,  9,229,186;  macadam 
with  bituminous  dressing,  869,874;  bituminous  macadam,  338,- 
386;  concrete,  5,998;  bituminous  mortaij  macadam,  19,293; 
bituminous  concrete,  mixed  hot,  242,791;  bituminous  concrete, 
mixed  cold,  856,391;  concrete  base  bituminous  dressing,  10,- 
513;  gravel,  6,212,955;  oyster  shells,   195,510. 

In  Commissioner  Stevens'  report,  especial  attention  is 
called  to  the  increasing  burden  of  maintenance  work.  He 
states  that  the  increase  in  the  receipts  from  motor  vehicles 
has  not  been  in  proportion  to  the  increase  in  the  demand 
for  assistance  from  the  various  counties,  and  that  while  five 
years  ago  from  one-third  to  one-half  of  the  amount  needed 
to  keep  the  main  arteries  of  traffic  in  repair  could  be  met 
out  of  the  motor  vehicle  fund,  it  had  been  impossible,  during 
1915,  to  provide  more  than  about  20  per  cent,  of  the  money 
which  should  have  been  spent  for  this  purpose.  He  states 
that  the  reason  for  this  is  very  apparent  upon  analysis  of 
the  conditions,  since  it  can  be  proved  that,  on  the  average, 
an  automobile  traveling  6,000  miles  in  a  year  inflicts  damage 
to  the  amount  of  from  $30  to  $35  on  the  roads,  while  it  pays 
a  license  fee  of  only  $7.50.  He  also  estimates  that  the  dam- 
age done  by  the  ordinary  two-horse  team  can  be  repaired 
at  a  cost  of  not  over  $8. 

In  discussing  the  inadequacy  of  the  present  law,  he  points 
out  that  only  a  very  small  portion  of  it  refers  to  repair 
work,  but  that  at  present  such  work  consumes  twice  as 
much  of  the  state  funds  as  does  construction  and  that  the 
proportion  of  county  funds  expended  for  repair  work  is 
probably  even  greater.  He  points  out  that  as  both  mileage 
and  traffic  show  further  increases,  the  cost  of  repairs  and 
the  ratio  of  this  cost  to  the  total  road  expense  must  continue 
to  increase. 

Another  disadvantage  of  the  present  law  which  Commis- 
sioner Stevens  points  out  is  that  the  state  aid  act,  as  inter- 
preted to  make  it  consistent  with  the  requisition  act,  pro- 
vides that  no  allotment  fri^  rr  the  motor  vehicle  fund  can  be 
made  to  a  county  until  the  money  has  been  actually  col- 
lected. The  law  also  directs  that  the  motor  vehicle  money 
be  spent  for  the  most  important  improved  roads  and  that 
aid  can  be  given  for  resurfacing  and  extraordinary  repair, 
which  at  present  is  the  department's  most  important  work, 
only  by  setting  aside  by  allotment  the  state's  share  of  the 
cost  at  the  time  the  plans  and  specifications  are  approved. 
He  points  out  that  this  work  should  be  arranged  for  early 
in  the  year  so  that  it  can  be  begun  toward  the  end  of  March 
or  the  beginning  of  April.  At  that  time,  however,  there  is 
little  money-  available  and  allotments  can  not  be  made  in 
sufficient  amounts  to  provide  for  more  than  a  small  amount 
of  the  work  until  toward  the  end  of  spring.  Moreover, 
after  the  approval  of  specifications,  it  is  necessary  to  adver- 
tise for  three  weeks.  The  result  is  that  this  most  important 
work  can  not  be  begun  until  the  season  of  the  heaviest 
traffic,  to  the  great  inconvenience  of  the  public  and  at  a 
considerable  increased  expense.  Because  of  these  conditions 
the  work  is  largely  done  without  state  aid. 

Among  other  objections  to  the  law  cited  by  Commissioner 
Stevens  are  the  division  of  the  road  money  into  various 
funds  and  the  placing  with  local  governing  l)odies  much  of 
the  control  over  engineering  details  which  are  largely  of  a 
technical  character  and  require  fixity  of  administrative  policy. 

In  recommending  remedial  legislation  Commissioner 
Stevens  points  out  the  need  for  businesslike  conduct  of  the 
work  by  experts  who  can  work  without  political  interference. 
He  also  states  that  there  are  two  matters  of  detail  which 
he  believes  must  be  provided  for.  The  first  is  to  definitely 
state  the  problem  in  figures  and  the  second  is  the  creation 
of  a  proper  road  force.  He  points  out  that  the  first  will 
require  a-  survey  of  the  roads  of  the  state  and  a  thorough 
and  uniform  accounting  system  to  show  not  only  the  money 
expended  but  also  the  service  rendered  therefor.  In  regard 
\o  the   second,   he   points   put   that  the   present   system   of 


choosing  county  engineers  and  supervisors  of  roads  for  a 
limited  term  and  the  failure  to  provide  co-operation  are 
inconsistent  with  efficiency.  He  states  that  there  must  be 
a  force  that,  by  its  trained  ability  and  thorough  teamwork, 
will  comiyand  the  confidence  of  the  public  and  that  such  a 
force  can  not  exist  without  permanent  tenure  of  office. 


Work  of  the  Oklahoma  Department  of 
Highways  During   1915 

The  State  Department  of  Highways  of  Oklahoma,  which 
was  created  by  act  of  the  last  Legislature  and  which  was 
organized  June  22,  1915,  has  recently  issued  a  report  of 
the  work  accomplished  between  the  date  of  organization 
and  December  31,  1915. 

Among  other  duties  provided  by  the  new  highway  law,  a 
brief  digest  of  which  was  published  in  "Good  Roads"  for 
August  7,  1915,  the  department  is  charged  with  the  registra- 
tion of  motor  vehicles.  During  1915  these  registrations  in- 
cluded 25,019  automobiles  and  motor  trucks,  1,775  moto-- 
cycles,  592  tractors  and  668  dealers  in  motor  vehicles.  The 
taxes  collected  amounted  to  $154,198.58. 

Eighty-eight  applicants  were  examined  for  the  position  of 
county  engineer  and  of  these  36  were  given  permanent  certi- 
ficates of  competency  and  23  were  given  temporary  certifi- 
cates, so  that  59  engineers  were  available  for  service  in  the 
77  counties  oi  the  state,  the  law  providing  that  one  engineer 
may  serve  for  more  than  one  county. 

More  tlian  250  plans  for  bridges  to  be  erected  at  an  approxi- 
mate cost  of  $425,000,  and  SO  plans  for  culverts  to  cost  about 
$20,000,  have  been  examined  and  approved  and  plans  and 
profiles  for  more  than  200  miles  of  state  roads  have  been 
presented  and  approved. 

State  road  systems  have  been  designated  by  71  counties, 
the  total  mileage  so  designated  being  12,604.  Reports  from 
46  counties  indicate  that  1,370  miles  of  state  roads  have 
been  surveyed  and  plans  and  profiles  made  and  approximately 
2,000  miles  of  the  12,604  miles  noted  above  have  been  con- 
structed. This  mileage  does  not  include  township  roa'.s 
that   are   being   constructed   under   township    bond    issues. 

Of  the  state  roads  built,  all  but  about  21  miles  are  earth 
roads,  the  remainder  being  of  concrete,  macadam  or  gravel. 

A  large  amount  of  money  has  been  expended  for  road 
building  equipment  and  for  the  preparation  of  plans,  etc.,  and 
this  expenditure  has  naturally  cut  down  the  amount  available 
for  construction  work,  although,  as  the  report  points  out, 
the  expenditures  are  really  in   the  nature  of  an  asset. 

It  is  expected  that  during  the  current  year  between  3,000 
and  5,000  miles  of  state  roads  will  be  built.  It  is  expected 
also  that  this  estimate  will  be  greatly  exceeded  if  arrange- 
ments can  be  made  to  use  state  convicts  on  road  work. 

The  report  calls  attention  to  the  fact  that  considerable 
interest  is  manifested  in  the  construction  of  brick,  macadam 
and  concrete  roads  and  states  that  many  counties  will  vote 
bond  issues  of  from  $50,000  to  $500,000  for  such  construction 
provided  the  1916  Legislature  encourages  by  law  the  means 
of  obtaining  these  funds.  The  report  concludes  with  the 
statement  that  1916  promises  to  be  extremely  active  in  road 
and   bridge   construction   throughout   the   state. 


Harris  County,  Texas,  Road  Work         « 

In  a  report  to  the  County  Judge,  W.  V.  Burnell,  County 
Engineer  of  Harris  County,  Tex.,  gives  the  results  of  the 
expenditure  of  the  proceeds  of  the  county's  bond  issue 
of  $1,000,000  for  good  roads. 
_  The  work  included  the  construction  or  repair  of  200.6  miles 
of  roads,  the  construction  of  two  bridges,  23  concrete  cul- 
verts, 80  st^pcjard  wooden  culverts  and  10  creosoted  pine, 
trestles. 
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The  American  Road  Builders'  Association  and  the  Pittsburgh 

Convention 


The  American  Road  Builders'  Association,  which  holds 
its  thirteenth  annual  convention  in  Pittsburgh  on  Monday, 
Tuesday,  Wednesday,  Thursday  and  Friday  of  next  week, 
is  the  oldest  organization  of  its  kind  in  this  country  and 
the  ohly  one  which  devotes  its  attention  exclusively  to  the 
every-day  problems  of  the  road  builder.  It  has  held  a 
series  of  most  successful  conventions  beginning  with  the 
meeting  at  Detroit,  Mich.,  in  February,  1903,  and  since 
1909,  except  in  1915,  has  held  a  good  roads  show  in  connec- 
tion with  its  convention. 

The  objects  of  the  Association  are  "to  acquire  and  dis- 
seminate information  concerning  highway  construction  and 
maintenance  in  the  states  and  cities  of  the  Union  and  in 
the    provinces    and    cities    of    Canada;    to    stimulate    interest 


members  are  $3.00  per  year;  for  associate  members,  $10, 
and  contributing,  $100. 

The  officers  of  the  Association  consist  of  a  president, 
three  vice  presidents,  a  secretary,  a  treasurer  and  eighteen 
directors.  These,  together  with  the  last  five  living  past 
presidents,  constitute  the  Board  of  Directors,  from  which 
there  is  elected  an  executive  committee  of  three,  one  of 
which  is  the  secretary  of  the  association,  to  have  direct 
charge  of  the  work  of  the  organization.  The  executive 
officers  are  elected  for  terms  of  one  year  each,  while  di- 
rectors are  elected  to  serve  for  three  years,  six  being  elected 
each  year. 

The  present  officers  of  the  Association  are  as  follows: 
President,  Col.  E.  A.  Stevens,  Commissioner  of  Public  Roads 


I 


u..    MECHANICAL,    HAL,U    PITTSBURGH,    PA.,    WHERE    THE    T  HIRTEENTH    ANNUAL    CONVENTION    OP    THE    AMERICAN 
U  ROAD   BUILDERS'   ASSOCIATION   AND   THE  SEVENTH     NATIONAL  GOOD  ROADS  SHOW  WILL  BE  HELD, 

;  FEBRUARY   28  TO  MARCH   3. 


r 


pn  the  subject,  and  to  promote  educational,  legislative  and 
iother  measures  tending  to  their  accomplishment."  The  mem- 
bership is  divided  into  five  classes — active,  associate,  honor- 
ary, contributing  and  life.  The  majority  of  the  members  are, 
of  course,  of  the  first  class  and,  according  to  the  constitu- 
tion, are  those  "actively  engaged  in  laying  out  or  super- 
vising work  of  construction  and  maintenance  of  highways 
and  streets  and  those  interested  in  highway  development." 
Members  of  the  remaining  classes  are  as  follows:  Associate 
members  are  societies  or  other  organizations  interested  in 
the  objects  of  the  Association;  honorary  members  are  those 
who  have  performed  distinguished  service  in  the  cause  of 
highway  improvement,  and  who  are  nominated  by  the  Board 
of  Directors  and  elected  by  the  Association;  contributing 
members  are  commercial  bodies  contributing  $100  per  year, 
and  life  members  are  active  or  associate  members  making 
payments  of  $500  upon  election  to  membership.  Only  active 
members   may  vote   or   hold   office.     The   dwe?   for   active 


of  New  Jersey;  First  Vice  President,  Arthur  W.  Dean,  Chief 
Engineer,  Massachusetts  Highway  Commission;  Second  Vice 
President,  Austin  B.  Fletcher,  State  Highway  Engineer  of 
California;  Third  Vic-e  President,  Wm.  H.  Connell,  Chief, 
Bureau  of  Highways  and  Street  Cleaning,  Philadelphia,  Pa.; 
Secretary,  E.  L.  Powers,  Editor,  "Good  Roads";  Treasurer,' 
Major  W.  W.  Crosby,  Consulting  Engineer,  Baltimore,  Md. 

Past  Presidents  (ex-officio  members  of  the  Board  of 
Directors):  Harold  Parker,  Ex-Chairman,  Massachusetts 
Highway  Commission;  Nelson  P.  Lewis,  Chief  Engineer, 
Board  of  Estimate  and  Apportionment  of  New  York  City; 
Samuel  Hill,  President,  Washington  State  Good  Roads  As- 
sociation; W.  A.  McLean,  Deputy  Minister  of  Highways, 
Province  of  Ontario,  Canada;  George  W.  Tillson,  Consulting 
Engineer  to  the  President  of  the  Borough  of  Brooklyn, 
New  York,  N.  Y. 

Directors  (terms  expire  1919):  R.  Keith  Compton,  Chair- 
man and  Consulting  Engineer,  Paying  Comnussioh,  Baltimore 
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Md.;  Charles  W.  Gates,  Governpr  of  Vermont;  James  H. 
MacDonald,  Ex-State  Highway  Commissioner  of  Connecticut; 
R.  A.  Meeker,  State  Highway  Engineer  of  New  Jersey;  Wm. 
D.  Uhler,  Chief  Engineer,  Pennsylvania  State  Highway  De- 
partment; Frank  M.  Williams,  State  Engineer  and  Surveyor 
of  New  York. 

Directors  (terms  expire  1918) :  E.  A.  Fisher,  Rochester, 
N.  Y.;  A.  R.  Hirst,  State  Highway  Engineer  of  Wisconsin; 
Joseph    W.    Hunter.    First    Deputy    Commissioner,    Pennsyl- 


ways,   Borough   of  the   Bronx,   New   York,   N.   Y.;    Paul    D. 
Sargent,  Chief  Engineer,  Maine  State  Highway  Commission. 

Thirteenth  Annual  Convention 

The  Thirteenth  Annual  Convention  of  the  .-Xssociation  will 
be  held,  as  has  been  noted  in  previous  issues,  at  Pittsburgh, 
Pa.,  on  February  28  and  29  and  March  1,  2  and  3.  The 
sessions  of  the  convention  will  be  held  at  Mechanical  Hall, 
in  which  the  exhibits  of  machinery  and  materials,  compris- 
ing the  Seventh   National   Good  Roads  Show  held  under  ihe 


A.    w.  UjKAA, 
First  Vice   President. 


COL.  B.  A.   STEVENS, 
President. 


A.     B.     FLETCHER, 
Second  Vice  President. 


ilAJ. 


W.  W.  CROSBY 
Treasurer. 


WM.    H.    CONNELL, 
Tliird  Vice   President. 


E.   L.   POWERS, 

Secretary. 

EXECUTIVE  OFFICERS    OF    THE    AMERICAN    ROAD    BUILDERS'   ASSOCIATION 


vania  State  Highway  Department;  Frank  F.  Rogers,  State 
Highway  Commissioner  of  Michigan;  William  R.  Smith, 
General  Manager,  Lane  Construction  Corporation;  H.  M. 
Waite,  City  Manager  of  Dayton,  Ohio. 

Directors  (terms  expire  1917):  T.  R.  Agg,  Professor  of 
Highway  Engineering,  Iowa  State  College;  W.  E.  Atkinson, 
State  Highway  Engineer' of  Louisiana;  Arthur  H.  Blanchard, 
Professor  of  Highway  Engineering,  Columbia  University; 
Fred  E.  Ellis,  Manager,  Essex  Trap  Rock  &  Construction 
Co.;  R.  H,  (jillespie,  Chief  Engineer  gf  Sewers  and  Higli-. 


association's  auspices,  will  also  be  housed.  Mechanical  Hall 
is  a  large  building  which  is  well  adapted  to  the  needs  of  the 
meeting  and  is  conveniently  situated  on  Duquesne  Way, 
near  the  junction  of  the  Monongahcla  and  Allegheny  Rivers. 
It  is  very  nearly  at  the  extreme  westerly  end  of  the  "Point" 
and,  therefore,  in  the  heart  of  the  downtown  business  section. 
It  is  within  a  short  distance  of  the  principal  hotels  and  rail- 
road stations  and  may  be  conveniently  reached  by  street 
cars  or  by  a  short  walk.  The  headquarters  of  the  Association 
fpr   the    registration    of   delegates   and   the   distribution    of 
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badges  and  programs  will  be  at  Mechanical  Hall,  while  the 
hotel  headquarters  will  be  at  the  Hotel  William  Penn. 

The  entertainment  features  of  the  convention  will  include 
a  theater  party  and  smoker  on  Tuesday  evening,  the  annual 
A.  R.  B.  A.  dinner  and  entertainment  on  Wednesday  evening, 
and  an  automobile  trip  on  Thursday  afternoon  if  the  weather 
is  suitable.  The  theater  party  and  smoker  and  the  automo- 
bile trip  are  being  arranged  by  citizens  of  Pittsburgh.  The 
personnel  of  the  Pittsburgh  committees  is  as  follQws: 

General  Chairman,  E.  M.  Bigelow. 

Executive  Committee:  S.  L.  Tone,  Chairman;  W.  A. 
Donkin,  Secretary;  W.  S.  Brown;  W.  H.  Davis;  Wm.  Flinn; 
Chas.  J.  Graham;  H.  Lee  Mason,  Jr.;  Samuel  Moody;  Robert 
McAfee;   Geo.  S.  Oliver;  H.  P.  Pears. 

Finance  Committee:  R.  H.  Boggs,  Chairman;  S.  L.  Tone, 
Treasurer;   Geo.  S.  Oliver;  John  F.  Casey;   Donald  McNeil. 

Transportation  Committee:  Samuel  Moody,  Chairman;  F. 
W.  Conner;  Wyn  B.  Morris;  C.  O.  D.  Pascault;  Joseph 
Taggart. 

Press  Committee:  W.  H.  Davis,  Chairman;  Austin  Beech; 
H.  W.  Bittner;  W.  N.  Christman;  J.  K.  Emge;  T.  D.  Harman; 
I.  E.  Hirsch;  F.  W.  Merchant;  A.  K.  Oliver. 

Hotel  Committee:  Chas.  J.  Graharii,  Chairman;  J.  Toner 
Barr;  A.  C.  Gumbert;  Chas.  N.  Hanna;  Jas.  E.  Porter. 

Entertainment  Committee:  W.  S.  Brown,  Chairman;  Louis 
Bihler;  Jas.  F.  Burke;  Wm.  H.  Davis;  Col.  Samuel  D.  Foster; 
Chas.  J.  Graham;  Royal  S.  Goldsbury;  E.  J.  Kent;  Geo.  W. 
McCandless;  H.  E.  McLain;  John  McLeod;  George  S.  Oliver. 

Printing  and  Program  Committee:  H.  P.  Pears,  Chairman; 
J.  S.  Gillespie. 

Automobile  Committee:  H.  Lee  Mason,  Jr.;  Chairman;  Dr. 
Jno.  A.  Hawkins;  Wm.  A.  Heyl;  E.  J.  Kent;  Edw.  Kneeland; 
Wm.  N.  Murray;  Robt.  P.  McCurdy;  Frank  D.  Saupp;  Wm. 
Seif;  Paul  C.  Wolff. 

The  program  corrected  to  date  is  printed  below.  While 
there  may  be  some  slight  changes,  the  program  as  a  whole 
is  final.  It  should  be  noted  in  connection  with  the  program 
j  that,  as  at  the  Chicago  convention  in  1914,  the  number  of 
papers  scheduled  for  e^ch  session  has  been  made  small 
'  enough  so  as  to  leave  plenty  of  time  for  general  discussion. 
'  It  may  also  be  noted  here  that  many  of  the  papers  are  by 
men  who  have  not  before  taken  prominent  parts  in  A.  R.  B. 
A.  conventions.  These  men  were  assigned  topics  partly 
because  it  was  believed  that  they  would  bring  new  ideas  to 
bear  in  the  treatment  of  their  respective  subjects.  An  in- 
novation in  this  year's  program  is  the  inclusion  of  papers 
descriptive  of  special  work.  At  the  sixth  session  papers  on 
the  Columbia  Highway  and  the  du  Pont  Road  will  be  pre- 
sented by  Henry  L.  Bowlby,  former  State  Highway  Engineer 
of  Oregon,  and  Chas.  M.  Upham,  Chief  Engineer  of  the 
Coleman  du  Pont  Road.     The  program  follows: 

MONDAY,  FEBRUARY  28 

Registration  of  delegates  and  visitors  during  afternoon  and 

evening  at  headquarters,  Mechanical  Hall. 
Opening   of   Seventh    National    Good   Roads   Show,   3   p.   m. 

Public  Meeting,  Memorial  Hall,  8  P.  M. 

Address  by   Martin   B.   Madden,  M.   C,  of  Chicago,   111. 
Address  by  Wm.  C.  Bennett,  M.  C,  of  New  York  N.  Y. 
Address  by  Dorsey  W.  Shackleford,  M.  C,  of  Jefferson  City, 
-       Mo. 

TUESDAY,  FEBRUARY  29 

9   a.    m.,    and    during    day.      Registration    of    delegates    and 

visitors. 
10  a.   m.     Appointment   of  committees.     Meetings   of   com- 
mittees. 


First   Session,   11:00  A.  M. 

Congress  called  to  order  in  Convention  Hall  by  the  Presi- 
dent of  the  A.  R.  B.  A. 

Address  of  Welcome  on  behalf  of  the  City  of  Pittsburgh. 

Address  of  Welcome  on  behalf  of  the  State  of  Pennsylvania. 

Address  of  Welcome  on  behalf  of  the  Department  of  High- 
ways of  the  State  of  Pennsylvania. 

Address  of  Welcome  on  behalf  of  the  County  Commissioners 
of  Allegheny  County. 

Address  of  Welcome  on  behalf  of  the  Pittsburgh  Chamber  of 
Commerce. 

Response  on  behalf  of  the  American  Road  Builders'  Associa- 
tion by  the  President. 

Addresses  by  Representatives  of  the  State  Highway  Depart- 
ments. 

Second  Session,  2:30  P.  M. 

"Railway  Track   Construction   in   Paved  Stfeets," 

R.     Keith     Compton,     Chairman,     Paving     Commission, 
Baltimore,   Md. 
Discussion    opened    by   W.    H.    Taylor,    Jr.,    City    Engineer, 

Norfolk,  Va. 
General  Discussion. 
"The  Control  of  Openings  in  Pavements," 

N.  S.   Sprague,   Chief  Engineer,  Bureau  of  Engineering, 
Pittsburgh,   Pa. 
Discussion    opened    by    George    E.    Datesman,    Director    of 

Public  Works,  Philadelphia,  Pa. 
General  Discussion. 

WEDNESDAY,  MARCH  1 
Third  Session,  10:00  A.  M. 

"Recent  Developments  in  the  Building  of  Concrete  Roads," 
W.  D.  Uhler,  Chief  Engineer,  Pennsylvania  State  High- 
way Department. 
General  Discussion. 

"A  Contractor's   Suggestions  to   Engineers  and   Inspectors," 
John    H.    Gordon,    Contractor   for    Road    Improvements, 
Albany,   N.   Y. 
Discussion  opened  by  F.  E.  Ellis,  Melrose,  Mass. 
General   Discussion. 

Fourth  Session,  2:30  P.  M. 

"Adaptability    of   Paving    Materials    to    Different    Conditions 

and  Localities," 

F.  C.  Pillsbury,  Division  Engineer,  Massachusetts  High- 
way Commission. 
General  Discussion. 
"Roads  at  Low   Cost  for  Moderate  Traffic," 

F.    E.    Everett,    State    Highway    Commissioner    of    New 
Hampshire. 
Discussion  opened  by  C.  R.  Wheclock,  Orangeville,  Ont. 
General  Discussion. 

THURSDAY,    MARCH    2 
Fifth   Session,   10:00  A.   M. 

"Brick  Streets  and  Roads," 

H.    E.    Breed,    First   Deputy    Commissioner,    New   York 
State    Commission    of    Highways. 

General  Discussion. 

"Recent  Tendencies   in  Stone  Block  Pavements," 

Chas.  F.  Knowlton,  Manager,  Paving  Department,  Simp- 
son Bros.  Corp.,  Boston,  Mass. 

Discussion  opened  by  H.  W.  Durham,  County  Engineer, 
Bergen  County,  New  Jersey. 

General   Discussion. 

"The  Function  of  the  Stone  in  Bituminous  Concrete  Pave- 
ment," 

R.   B.   Gage,   Chemist,   Department   of   Public   Roads   of 
New   Jersey. 

General   Discussion. 
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2:00  P.  M. 

Automobile  Trip   as   Guests   of   the   Pittsburgh   Chamber   of 

Commerce  (weather  permitting). 
Business  Meeting. 
Reports  of  Committees. 

FRIDAY,  MARCH  3 
Sixth  Session,  10:00  A.  M. 

"Foundations  for  Roads  and  Streets," 

Joseph  W.  Hunter,  First  Deputy  Commissioner,  Pennsyl- 
vania State  Highway  Department. 

General  Discussion. 
"Columbia  Highway," 

Henry   L.   Bowlby,   former   State   Highway   Engineer   of 
Oregon. 
"The  du  Pont  Road," 

Chas.    M.    Upham,    Chief    Engineer,    Coleman    du    Pont 
Road. 
General  Discussion. 


Conference  on  Highway  Engineering  at  Kansas 
Agricultural  College 

The  Civil  and  Highway  Engineering  Department  and  the 
College  Extension  Division  of  the  Kansas  State  Agricul- 
tural College  will  direct  a  conference  on  highway  engineer- 
ing which  will  be  held  at  the  college,  February  28  to  March 
4. 

The  program  has  been  prepared  with  particular  regard 
to  men  whose  experience  in  road  building  is  limited  and 
many  of  the  lectures  will  be  illustrated.  The  subjects  to  be 
discussed   and   the   speakers   are   as   follows: 

February  28 — Address  of  welcome,  Dr.  H.  J.  Waters,  Presi- 
dent Kansas  State  Agricultural  College;  Addresses  by  E.  C. 
Johnson,  Dean  of  College  Extension,  and  A.  A.  Potter, 
Dean  of  Engineering;  illustrated  lecture  and  smoker  at  Com- 
mercial  Club  rooms. 

February  29 — "Construction  of  Earth  Roads,"  A.  R.  Losh, 
Assistant  State  Engineer;  "The  Relation  of  Drainage  to 
Road  Building,"  H.  B.  Walker,  Drainage  and  Irrigation  En- 
gineer, Kansas  State  Agricultural  College;  "Road  Mainten- 
ance," W.  S.  Gearhart,  State  Engineer;  "Dragging,"  C.  F. 
Osborne,  Howard  County  Engineer;  "Sand-Clay,  Oiled  Sand, 
and  Oiled  Earth  Roads,"  W.  S.  Gearhart;  "Testing  of  Road 
Materials,"  P.  J.  Freeman,  Assistant  Professor  of  Applied 
Mechanics;  "Patents  Affecting  Concrete  Bridge  Design  and 
Construction,"  S.  N.  Hawkes,  Assistant  Attorney  General; 
"Road  and  Bridge  Construction  in  Iowa,"  Thomas  J.  Mc- 
Donald, Chief  Engineer,  Iowa  Highway  Commission. 

March  1 — "Kansas  Highway  Laws,"  by  S.  N.  Hawkes; 
"Highway  Organization,"  T.  H.  McDonald;  "Competent 
Engineering  in  Highway  Construction,"  L.  E.  Conrad;  "How 
Elk  County  Handles  Its  Highways,"  C.  F.  Osborne;  "Devel- 
oping a  System  of  Highways,"  by  L.  E.  Conrad,  Professor 
of  Civil  Engineering;  "Needed  Changes  in  Our  Highway 
Laws,"  J.  T.  Kincaid,  President,  Kansas  Good  Roads  Asso- 
ciation; "The  Use  of  City,  County,  and  State  Prisoners  in 
Road  Construction,"  J.  K.  Codding,  Warden,  Kansas  Peni- 
tentiary. ' 

March  2 — "Bridge  Inspections  and  Required  Waterways," 
C.  I.  Felps,  Assistant  Bridge  Engineer;  "Bridge  and  Culvert 
Design,"  C.  B.  McCullough,  Bridge  Engineer,  Iowa  State 
Highway  Commission;  laboratory  inspection  and  demon- 
strations; "Bridge  Letting,  Construction  and  Inspection,"  W. 
S.  Gearhart;  "Bridge  Costs,"  A.  R.  Losh;  address,  Dr.  F.  H. 
Newell,  Professor  of  Civil  Engineering,  University  of  Il- 
linois; "Origin  of  the  Sands,  Rocks  and  Gravels  Used  in 
Road  Building,"  Dr.  R.  K.  Nabours;  "Road  Building  by  the 
Reclamation  Service  in  the  Arid  Region."  Dr.  F.  H.  Newell. 
March  3 — "Road  Machinery  and  Equipment,  Its  Use,  Cost 


and  Care,"  A.  R.  Losh;  "Engines  Best  Adapted  to  Road 
Work,"  W.  H.  Sanders,  Instructor  in  Steam  and  Gas  En- 
gineering; road  machinery  demonstration;  "Einanciiig  the 
Construction  of  Surfaced  Roads,"  W.  S.  Gearhart;  "Concrete 
Road  Construction,  Maintenance  and  Costs,"  L.  E.  Conrad; 
"Highway  Bonds,"  Dr.  L.  I.  Hewes,  Chief  of  Economics  and 
Maintenance,  United  States  Office  of  Public  Roads  and  Rur.il 
Engineering;  "Concrete  Road  Construction  and  Mainten- 
ance," J.  B.  Marcellus,  Portland  Cement  Association;  "Con- 
struction of  Macadam  Roads,"  Dr.  L.  I.  Hewes. 

March   4 — -"Gravel   Road    Construction   and   Maintenance," 
H.   E.    Bilger,    Road    Engineer,    Illinois   State    Highway   De- 
partment; "Macadam   Road  Construction  and  Maintenance," 
Curtis  Hill,  City  Engineer,   Kansas  City,   Mo.;  "Brick  Roa 
Construction,    Maintenance   and    Costs,"    H.    E.    Bilger. 


State  Aid  Roads  Accepted  in  1915  by  the 
Illinois  Highway  Commission 

According  to  a  recently  issued  report,  the  Illinois  State 
Highway  Commission  accepted  31.51  miles,  of  roads  con- 
structed at  the  joint  expense  of  the  state  and  counties,  dur- 
ing the  period  between  February  1  and  September  1,  1915. 
This  mileage  represents  an  expenditure  of  $392,874.52. 

Prior  to  February  1,  1915,  the  State  Highway  Commis- 
sion had  accepted  24.10  miles,  costing  $311,290,  so  that  the 
total  mileage  of  state  aid  road,  for  the  perpetual  maintenance 
of  which  the  state  is  responsible,  was  55.61  up  to  September 
1  last. 

The  following  tabic  sliows  the  location,  mileage  and  cost 
.of  the  various  sections  accepted  l)y  the  state  between  Febru- 
ary  1   and   September   1: 

Total  Unit  cost 

County              Section        Type           Mileage         cost  per  mile 

Boone    B  Concrete  10'  0.81  $9,107.86  $11,240 

Deltalb    A  Concrete  10'  1.14  11,155.12  9,790 

Deltalb     C  Concrete  10'  2.98  26,887.01  9,020 

Steplienson.  .  A  Briolc  18'  0.62  15,452.74  24,920 

LoKan     A  Concrete  10'  0.70  6,117.31  8,740 

Logan     D  Concrete  10'  0,70  7,233.36  10,330 

Whiteside    ...  A  Concrete  10'  0.59  9,464.08  16  040 

Cooli     C  :oncrete  18'  4.55  63,315.26  13,695 

Warren    A  Briclc  10'  1.04  14,734.74  14  170 

Rock    Island..  A  Concrete  10'  0.94  9,301.08  9,894 

Jacl<son     A  Brick  10'  0.69  11,819.85  17,140 

Wflliamson...  A  Concrete  10'  1.26  13,029.29  10,340 

Champaign...  A  Brick  10'  1.46  19,691.21  13,490 

Champaign...  B  Brick  10'  1.48  19,180.71  12,700 

Jersey    A  Concrete  10'  0.59  5,861.44  9,930 

Franklin     ....  .\  Concrete  10'  0.92  9,992.35  10  860 

Douglas    A  Brick  10'  1.19  15,015.96  12,620 

Lawrence     ...  A  Concrete  10'  1.08  14,473.04  13  400 

Coles     A  Brick  10'  1.31  18,302.82  13,970 

Moultrie     ....  A  Concrete  10'  1.34  12,607.78  9,408 

Woodford A  Concrete  10'  1.38  16,955.77  12  290 

Grundy     A  Concrete  10'  1.80  20,314  51  11  290 

Peoria    A  Concrete  10'  1.17  19,932.89  17  040 

Rock    Island..  B  Concrete  10'  0,57  6,059.64  10,630 

Warren     B  Brick  10'  0.95  13,714.30  14,436 

Edgar    C  ISrick  10'  0.25  3,154.40  12.620 

Total  tn  .Sept.  

1,    1915 31.51   $392,874.52              


Extensive  Road  Work  Planned  for  1916  in 
West  Virginia 

According  to  a  statement  by  A.  D.  William.s,  State  En- 
gineer of  West  Virginia,  approximately  $4,000,000  will  be 
spent  on  highways  in  that  state  during  the  current  year. 

The  total  amount  provided  by  county  and  district  bond 
issues  to  date  is  $5,143,000,  of  which  about  $3,000,000  is  as 
yet  unexpended. 

The  following  counties  have  spent  or  are  to  spend  the 
amount  noted:  Hancock,  three  districts,  $290,000;  Marshall, 
one  district,  $150,000;  Monongalia,  one  district,  $300,000; 
Marion,  two  districts,  $800,000;  Wetzel,  one  district,  $150,000; 
Preston,  one  district,  $60,000;  Wood,  three  districts,  $300,000: 
Kanawha,  six  districts,  $375,000;  Summers,  two  districts, 
$230,000;  McDowell,  two  districts,  $458,000;  Cabell,  $900,000; 
Mercer,  $850,000;  Wyoming,  $550,000;  Total,  $5,413,000. 

Bond  elections  are  pending  involving  $1,477,000  and  bonds 
voted,  but  not  yet  sold  amount  to  $350,000. 
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Causes  of  Defects  in  Some  Grouted  Granite 
Block  Pavements* 

By  CLARENCE  D.  POLLOCKf 

Since  the  advent  of  improved  granite  block  pavements 
there  have  developed  certain  defects  which  were  not  noticed 
or  did  not  occur  with  the  old  style,  wide  jointed  granite 
block  pavements. 

Within  the  past  few  months  the  writer  has  had  occasion 
to  make  a  study  of  these  defects— to  determine,  if  possible, 
the  cause  and  then  the  remedy  for  these  flaws.  First,  an 
examination  was  made  of  granite  block  pavements  in  gen- 
eral. It  was  found  that  defects  consisting  of  broken  and 
loose  blocks,  often  only  a  single  block,  and  then  again  two 
or  more  adjacent  ones,  did  not  occur  where  some  form  of 
bituminous  filler  had  been  used,  nor  did  it  occur  where  the 
joint  filler  was  simply  sand,  but  the  defects  were  found  in 
some  of  the  pavements  where  cement  grout  had  been  used 
as  the  joint  filler.  Next  it  was  observed  that  the  defects  did 
not  always  develop  when  the  -joints  consisted  of  cement 
grout. 

A  good  many  paving  engineers  believed  that  the  trouble 
was  due  to  a  few  soft  or  outcrop  blocks  getting  mixed  in 
with  the  good  blocks.  A  careful  examination  was  next 
made  of  numerous  places  in  pavements  in  several  cities. 
The  examination  showed  that  where  the  pavement  was  gen- 
erally first  class  there  was  occasionally  a  small  spot  where 
one  or  two  blocks  would  be  broken  or  cracked.  Often  the 
cracks  had  the  appearance  of  laminations.  Sometimes  it 
would  be  found  that  more  blocks  were  broken,  but  usually 
there  was  only  a  small  place  like  a  pothole,  as  it  might  be 
termed.  This  was  found  to  be  the  case  with  every  kind  of 
granite  which  had  been  used  around  New  York  City  and 
vicinity,  whether  it  was  what  is  known  as  comparatively 
soft,  medium  or  hard  granite.  These  spots  occurred  at 
points  where  the  grouting  appeared  to  be  in  perfect  condi- 
tion for  a  considerable  distance  in  all  directions. 

The  fracture  of  the  blocks  was  similar  to  that  obtained 
in  testing  cubes  for  compression,  and  seemed  to  indicate 
that  the  trouble  was  due  to  pressure  from  expansion.  Where 
the  grout  was  poor  and  broken  out  there  were  no  broken 
blocks.  Upon  removing  blocks  from  the  pavements  at  these 
potholes  by  beginning  several  blocks  away  from  the  broken 
ones  the  grout  was  found  to  be  good,  and  it  had  penetrated 
well  down  into  the  joints,  but  when  the  joint  immediately 
adjacent  to  the  broken  block  was  reached  the  grout  proved 
to  be  good  only  for  about  1  in.  to  1%  ins.  down  from  the 
top  of  the  block,  and  was  either  very  poor  or  else  simply 
pea  stone  or  gravel  below  this.  In  every  case  the  break 
in  the  block  followed  very  closely  the  bottom  line  of  the 
good  portion  of  the  grout.  In  other  words,  the  top  of  the 
block  had  crushed  and  the  bottom  portion,  where  the  grout 
was  poor  or  missing  entirely,  remained  intact.  The  blocks 
which  were  cracked  and  appeared  laminated  proved  to  be 
whole  and  sound  except  for  the  top  portion  above  the  bot- 
tom line  of  the  good  grout.  All  this  thoroughly  backed  up 
the  theory  that  the  cause  of  the  fracture  was  the  pressure 
being  concentrated  upon  the  small  area  of  the  good  grout 
and  was  not  due  to  defective  material  in  the  blocks.  Test 
cubes  were  made  from  the  bottom  portions  of  blocks  which 
had  crushed  on  top,  selecting  granites  from  various  quarries 
in  order  that  we  might  have  all  degrees  of  hardness,  or 
rather  crushing  strength.  Upon  crushing  the  cubes  it  was 
found  that  each  was  normal  for  the  quarry  from  which  it 
came.  The  range  was  from  granites  having  a  crushing 
strength  of  about  15,000  lbs.  pet;  sq.  in.  to  those  having  a 
crushing  strength  of  over  30,000,  and  even  40,000  lbs.  As 
further  evidence  that  the  crushing  is  due  to  expansion,  one 


crushed  block  was  removed  from  about  the  center  of  an 
actual  bulge  in  the  pavement,  which  had  lifted  from  the 
sand  cushion  to  a  noticeable  amount  and  gave  forth  a  hol- 
low sound  when  struck  with  a  sledge.  This  was  toward  the 
close  of  a  very  hot  spell  which  succeeded  heavy  rains. 

As  already  stated,  where  all  the  grout  was  poor  no  broken 
blocks  were  found.  But  on  the  other  hand  where  all  of 
the  grout  was  good,  and  filled  the  joints  from  the  top  to 
substantially  the  bottom  of  the  blocks,  such  as  in  Wor- 
cester, Mass.,  upon  Main  St.  and  upon  Front  St.,  where  a 
comparatively  soft  granite  was  used,  not  a  single  break 
has  developed  since  the  pavement  was  laid,  nearly  fifteen 
years  ago  upon  the  former  street,  and  about  twelve  years 
ago  upon  Front  St. 

To  sum  up  the  results  of  these  examinations:  It  was  found 
that  the  softest  of  the  granites  which  are  used  for  paving 
purposes  do  not  crush  from  expansion  if  a  good  uniform 
grout  is  used  and  it  is  placed  in  the  joint  for  practically  its 
full  depth.  But  the  hardest  of  the  granites  will  crush  from 
expansion  if  the  grout  is  not  uniformly  good  and  is  not 
uniformly  placed  for  the  full  depth  in  all  the  joints.  In 
other  words,  these  small  defects  in  g«outed  granite  block 
pavements  are  not  due  to  hard  or  soft  stone  but  result  from 
poor  workmanship  and  that  alone.  The  remedy  is  simple. 
An  even  mixture  of  grout  should  be  used,  and  this  should 
be  made  to  penetrate  the  joints  uniformly  to  a  depth  no- 
where less  than  3  ins.  With  such  a  depth  of  good  1:1  grout, 
no  blocks  were  found  to  have  failed  by  crushing,  not  even 
where  comparatively  soft  granite  had  been  used.  It  is  better  to 
mix  the  grout  by  machine;  and  great  care  should  be  taken  to 
secure  a  uniform  product,  about  the  consistency  of  thin  cream. 
Preferably  the  grout  should  be  delivered  from  the  machine 
directly  into  the  joints  by  means  of  a  spout  or  a  hose  in  order 
that  the  sand  may  not  separate  out,  as  is  very  likely  to  be 
the  case  when  wheelbarrows  are  used.  Often  the  defects 
are  caused  by  a  careless  workman  occasionally  dropping  a 
shovelful  of  pea  gravel  in  one  spot  and  thus  nearly  filling  the 
joints  at  such  spot,  so  that  the  grout  cannot  penetrate 
more  than  about  an  inch.  Because  of  this  it  is  usually  better 
to  omit  the  pea  stone  or  gravel  entirely.  If  there  is  no  such 
material  on  the  street  there  is  no  temptation  to  use  too 
much  of  it,  and  thus  the  work  of  inspection  is  simplified. 

In  conclusion  we  would  say  that  if  potholes  develop  in 
your  grouted  granite  block  pavement,  first  look  for  the 
trouble  in  faulty  workmanship,  and  do  not  blame  the  store 
for  something  which  should  be  remedied  by  careful  inspec- 
tion. 


Several  Cities  of  Iowa  Have  Awarded  Large 
Paving  Contracts 

Paving  contracts  aggregating  approximately  720,000  sq. 
yds.  have  been  awarded  by  a  number  of  cities  in  Iowa  and 
plans  are  pending  on  work  which  will  bring  the  total  amount 
up  to  more  than  1,000,000  sq.  yds.,  according  to  a  recent 
report. 

Some  of  the  cities  and  the  number  of  square  yards  of 
paving  which   they   contemplate   laying  are   as    follows: 

Missouri  Valley,  28,000;  Denison,  75,000;  Oakland,  20,000; 
Clinton,  20,000;  Odebolt,  72,000;  Creston,  70,000;  Monticello, 
40,000;  Mason  City,  150,000;  Ames,  20.000;  Iowa  Falls,  60,- 
000;  Jefferson,  50,000;  Oelwein,  40,000;  Sac  City,  40,000; 
Grundy  Center,  40,000;  Manchester,  30,000;  West  Liberty, 
25,000. 


•Paper  presented  before  Section  D  of  the  American  Associa- 
tion for  the  Advancement  of  Science  at  the  Columbus  (Ohio) 
Meeting,  Dec.  29,   1915. 

tConsuItlng  Engineer,  New  York,  N,   Y. 


Amsterdam,  Netherlands,  Street  Paving  Costs 
$5,000,000 

According-  to  a  report  from  the  United  States  Consul  at 
Amsterdam,  Netherlands,  that  city  has  spent  approximately 
$5,000,000  for  street  paving  and  has  laid  a  total  of  about 
4,782,804  sq.  yds.  of  pavement  of  various  types. 
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The  work  included  the  laying  of  1,315,600  sq.  yds.  of  cob- 
blestone, 3,289,000  sq.  yds.  of  brick,  132,756  sq.  yds.  of  asphalt 
and  45,448  sq.  yds.  of  wood  block. 

In  the  consular  report  the  costs  of  the  various  types  are 
given  on  the  basis  of  square  meters,  this  unit  being  equal 
to  1,1%  sq.  yd.  On  this  basis,  cobblestones  cost  $2.01,  brick, 
80  cents;  asphalt,  $2.49,  and  wood  block,  $4.82. 


COMING   MEETINGS 


February  28-March  3 — American  Road  Builders'  Associa- 
tion.— Thirteenth  Annual  Convention;  Sixth  American  Good 
Roads  Congress  under  the  auspices  of  the  A.  R.  B.  A.,  and 
Seventh  National  Exhibition  of  Machinery  and  Materials 
Mechanical  Hall,  Pittsburgh,  Pa.  Secretary,  E.  L.  Powers. 
ISO  Nassau  St.,  New  York,  N.  Y. 

March  9 — Vermont  Society  of  Engineers — Annual  meeting, 
Hotel  Vermont,  Burliygton,  Vt.  Secretary,  George  A.  Reed, 
Montpelier,  Vt. 

March  6-10 — Dominion  Good  Roads  Association. — Third 
Canadian  and  International  Good  Roads  Congress,  Sohmer 
Park,  Montreal,  P.  Q.  Secretary-Treasurer,  Geo.  A.  Mc- 
Namee,  909  New  Birks  Bldg.,  Montreal  P.  Q.,  Canada. 
"'March  23-24^Florida  State  Good  Roads~Association — Con- 
vention, St.  Augustine,  Fla.  Secretary,  J.  P.  Clarkson,  Jack- 
sonville, Fla. 


Snow  Removal  Conference  in  New  York  City 

On  the  evening  of  March  8,  a  snow  removal  conference 
will  be  held  in  the  assembly  hall  of  the  Automobile  Club  of 
America,  New  York  City,  under  the  joint  auspices  of  the 
Division  of  Highway  Engineers,  Arthur  H.  Blanchard,  chair- 
man, and  the  Division  of  Municipal  Engineers,  George  W. 
Tillson,  chairman,  of  the  National  Highways  Association;  the 
Automobile  Club  of  America,  Elmer  Thompson,  secretary; 
the  Citizens'  Street  Traffic  Committee  of  Greater  New  York, 
Robert  Grier  Cooke,  chairman,  and  the  Graduate  Course  in 
Highway  Engineering  of  Columbia  University. 

The  conference  will  be  opened  at  8.30  P.  M.  with  an  illus- 
trated lecture  on  the  subject  "Modern  Methods  of  Snow 
Removal,"  by  William  H.  Connell,  Chief,  Bureau  of  High- 
ways and  Street  Cleaning,  Philadelphia,  Pa.  A  series  of 
topics  will  then  be  presented  for  discussion  by  recognized 
authorities  on  snow  removal. 

The  conference  is  open  to  all  persons  interested  in  econ- 
omic and  efficient  methods  of  snow  removal. 


MEETING 


Tennessee  Road  Officials'  Conference 

The  first  of  three  conferences  of  road  officials  of  Tennessee 
was  held  at  the  University  of  Tennessee  at  Knoxville,  Feb- 
ruary IS  to  18.  Officials  of  East  Tennessee  attended.  The 
subjects  covered  included  the  construction  of  macadam  and 
concrete  roads,  selection  of  surfacing  materials,  maintenance, 
accounting,  bond  issues,  and   county  management. 

Among  the  speakers  were  Frank  F.  Rogers,  State  High- 
way Engineer  of  Michigan;  A.  M.  Nelson,  State  Highway 
Engineer  of  Tennessee;  J.  J.  Murray,  Secretary,-  Tennessee 
Highway  Commission;  Dr.  L.  I.  Hewes,  U.  S.  Office  of 
Public  Roads;  Dr.  Joseph  Hyde  Pratt,  Secretary,  North 
Carolina  Highway  Commission;  Professors  R.  C.  Fergus,  J. 


A.  Switzer,  Charles  E.  Ferris  and  C.  A.  Keffer,  University 
of  Tennessee;  Z.  D.  Dunlap,  Warren  Bros.  Co.,  Boston, 
Mass.;  John  S.  Crandell,  Barrett  Co.,  New  York,  N.  Y.;  J. 
A.  Reagan,  Loudon  County  Engineer,  and  Commissioner 
Thomas  B.  King,  of  A^emphis. 

A  conference  for  officials  of  Middle  Tennessee  was  held  at 
Nashville  beginning  February  22,  and  a  third  conference 
for  West  Tennessee  will  begin  at  Jackson  on  February  29. 


PERSONAL    NOTES 


Bartholomew  Cronon  has  been  appointed  Provisional  High- 
way Superintendent  of  Seneca  County,  N.  Y.,  with  head- 
quarters at  Waterloo,  N.  Y. 

W.  B.  Knickerbocker,  President  of  the  Knickerbocker  Co., 
Jackson,  Mich.,  manufacturers  of  concrete  mixers,  died  re- 
cently at  the  age  of  58  years. 

John  E.  Carty  has  been  promoted  from  Assistant  Engineer 
in  the  bridge  service  of  Boston,  Mass.,  to  be  Division  En- 
gineer of  the  bridge  and  ferry  service. 


NEWS  OF  THE  TRADE 


The  Portland  Cement  Association  has  removed  its  head- 
quarters from  Philadelphia,  Pa.,  to  Chicago,  III.,  where  offices 
have  been  established  at  111  West  Washington  Street. 

The  United  States  Asphalt  Refining  Co.,  New  York,  N.  Y., 
has  published  in  booklet  form  an  address  on  "The  Merits  of 
Refined  Asphalt  Roads,"  by  Leroy  M.  Law,  Chief  Chemist 
of  the  company. 

Schulz  &  Hodgson,  Chicago,  111.,  have  issued  a  folder 
describing  the  Hall  interlocking  concrete  culvert  and  detailing 
the  results  of  tests  under  pressure.  The  folder  contains  num- 
erous  half-tone  illustrations.  - 

The  Expanded  Metal  Engineering  Co.,  New  York,  N.  Y., 
has  recently  issued  a  booklet  regarding  the  use  of  Steelcrete 
mesh  in  reinforced  concrete  work.  The  booklet  contains 
12  pages  and  is  illustrated  with  halftones  and  line  engrav- 
ings. 

The  Pioneer  Asphalt  Co.,  Lawrenceville,  111.,  has  issued  a 
unique  folder  descriptive  of  its  product.  It  is  illustrated  with 
photographic  reproductions  of  roads  and  streets  in  various 
parts  of  the  country,  the  illustrations  being  pasted  in  instead 
of  being  printed  in  the  usual  manner. 

A  44-page  booklet  has  been  issued  by  the  Continental 
Public  Works  Co.,  New  York,  N.  Y.  The  publication 
describes  in  detail  the  company's  organization  and  tells  of 
the  work  done  by  it  on  the  roads  and  bridges  of  the  Ashokan 
Reservoir  contract.  The  booklet  is  handsomely  printed  on 
fine  paper  and  is  profusely  illustrated. 

The  F.  A.  Dunham-Clarin  Co.,  Plainfield,  N.  J.,  has  been 
incorporated  to  carry  on  the  civil  engineering  and  surveying 
practice  formerly  conducted  by  F.  A.  Dunham,  who  is  Presi- 
dent and  Treasurer  of  the  new  concern.  David  X.  Clarin, 
who  is  Vice-President  and  Secretary,  has  been  associated 
with  Mr.  Dunham  for  a  number  of  years  as  head  engineer. 

The  Thompson-Graham  Co.,  Nashville,'  Tenn.,  has  been 
organized  by  John  Thompson,  Jr.,  formerly  Resident  En- 
gineer of  the  Southern  Asphalt  &  Construction  Co.,  and 
Thomas  Graham  of  the  Stone-Graham  Co.  The  company 
will  carry  on  a  contracting  and  engineering  business.  The 
organizers  were  recently  assigned  paving  contracts  by  the 
Southern  Asphalt  &  Construction  Co. 
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THE  PITTSBURGH  CONVENTION  OF  THE  A.  R.  B.  A. 

Taking  into  consideration  all  the  factors  that  determine 
the  value  of  a  road  convention  and  all  the  conditions  under 
which  the  meeting  at  Pittsburgh  this  week  was  held,  the 
thirteenth  annual  convention  of  the  American  Road  Builders' 
Association  must  be  pronounced  one  of  the  most  successful 
ever  held  by  that  organization. 

At  no  previous  time  in  its  history  has  the  association  held 
a  convention  under  such  circumstances  as  obtained  this  year. 
In  past  years  the  meetings  have  been  held  in  the  late  fall 
or  early  winter.  The  change  in  time  put  into  effect  this  year 
will  doubtless  result  eventually  in  largely  increased  attend- 
ances and  in  more  extensive  exhibitions,  the  former  because 
road  engineers,  officials  and  contractors  can  leave  their  work 
better  than  at  the  former  date  and  the  latter  because  ex- 
hibitors will  appreciate  and  take  advantage  of  the  opportun- 
ity of  reaching  larger  numbers.  It  was  to  be  expected  that 
at  the  first  meeting  held  at  the  new  time  the  attendance 
would  fall  below  previous  records.  Additional  weight  was 
given  to  this  view  by  the  opposition  to  the  A.  R.  B.  A.  from 
rival  organizations  and  by  reason  of  the  short  time  inter- 
vening between  the  decision  to  change  the  time  and  the  date 
fixed  for  the  meeting.  There  was  available  considerably  less 
time  than  usual  for  making  the  necessary  preparations  and 
for  enlisting  the  support  of  those  upon  whom  so  much  of 
the  success  of  a  meeting  of  the  kind  depends. 

In  spite  of  these  handicaps,  however,  the  attendance  was 
gratifying,  not  only  by  reason  of  the  number  who  registered 
but  also  because  the  attendance  was  so  largely  made  up  of 
those  directly  connected  with  highway  work.  It  is  probable 
that  at  no  other  road  convention  has  the  registration  com- 
prised so  large  a  proportion  of  highway  officials,  engineers 
and  contractors. 

Another  feature  of  the  Pittsburgh  convention  that  was 
most  noteworthy  was  the  unusually  large  numbers  present 
at  the  technical  sessions.  At  every  one  of  these  there  was 
a  large  and  interested  audience  that  evinced  a  lively  inter- 
est in  the  pix)ceedings.  There  was  little  of  the  usual  loss  of 
interest  either  toward  the  end  of  each  session  or  toward 
the  close  of  the  convention.  At  many  of  the  sessions  all  the 
seats  were  taken,  and  there  was  always  a  noticeable  readiness 
to  participate  in  the  discussions.  The  papers  were  excellent, 
as  a  whole,  and  there  were  few  absentees  among  the  authors. 

The  exhibition  was  both  comprehensive  and  varied  and 
was  the  subject  of  much  favorable  comment  by  both  exhibi- 
tors and  delegates.  The  building  was  well  adapted  to  the  dis- 
play of  the  materials  and  machinery  shown  and  the  arrange- 
ment was  such  as  to  give  sufficient  prominence  to  each  ex- 
hibit and  at  the  same  time  to  make  a  harmonious  whole. 
Many  sales  were  made  during  the  show  and  a  canvass  of 
the  exhibitors  indicated  that,  from  their  point  of  view,  the 
show  was  entirely  successful. 

No  summary  of  the  convention  would  be  complete  without 
a  reference  to  the  cooperation  of  the  people  of  Pittsburgh. 
Through  the  city  government,  the  Chamber  of  Commerce 
and  the  press,  much  assistance  was  given  to  the  management 
of  the  convention.    The  hospitality  tendered  to  the  delegates 
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was  all  that  could  have  been  asked  and  will  remain  long  in 
the  memories  of  those  who  were  there. 

The  chief  result  of  the  Pittsburgh  convention  is  the  dem- 
onstratioq  of  the  pre-eminence  of  the  American  Road 
Builders'  Association  among  road  organizations  and  its  pres- 
tige and  influence  in  the  particular  field  which  it  occupies. 
It  has  succeeded  against  very  considerable  opposition  in 
justifying  its  claim  of  being  the  only  organization  in  the 
country  made  up  principally  of  those  actually  engaged  in 
road  and  street  work  and  the  only  one  confining  its  activities 
to  the  practical  problems  of  highway  work.  The  Pittsburgh 
convention  has  immeasurably  strengthened  its  position  and 
has  assured  its  future  growth  in  influence  and  prominence. 
Its  officers  are  to  be  congratulated  upon  the  success  of 
their  efforts. 


ROAD  WORK  AND  STREET  WORK 

In  the  paper  presented  by  F.  C.  Pillsbury  of  the  Massachu- 
setts Highway  Department  at  the  Pittsburgh  convention  this 
week,  it  was  pointed  out  that  until  recently  city  streets 
and  country  roads  had  been  considered  as  belonging  in  separ- 
ate classes,  but  that  during  the  past  few  years,  principally 
because  of  the  increase  in  weight  and  volume  of  traffic,  the 
main  through  roads  had  come  to  be  regarded  as  requiring 
practically  the  same  treatment  as  city  streets. 

Highway  engineers  and  others  familiar  with  present  con- 
ditions know  this  to  be  true,  but  there  are  probably  many 
who  do  not  realize  how  slight  a  difference  there  now  is  be- 
tween road  building  and  street  paving.  This  does  not  mean 
that  country  roads,  in  general,  are  improved  in  the  same 
manner  as  are  city  streets,  but  that  the  engineer  in  charge 
of  road  work  and  the  engineer  in  charge  of  street  paving 
are  confronted  with  much  the  same  problems.  Certain  ques- 
tions come  up  more  frequently  in  the  work  of  the  road 
builder  than  in  that  of  the  engineer  concerned  chiefly  with 
paving  operations,  and  the  city  engineer  is  confronted  by 
certain  special  problems  more  often  than  is  the  builder  of 
country  roads.  In  other  words,  the  difference  in  their  tasks 
lies  largely  in  the  relative  amounts  of  certain  kinds  of  work 
they  are  called  upop  to  do. 

Every  type  of  roadway  surfacing  is  used  in  cities  and  vil- 
lages in  various  parts  of  the  country,  and,  with  perhaps  the 
exception  of  the  wood  block  pavement  and  the  so-called 
standard  sheet  asphalt  pavement,  every  pavement  or  sur- 
facing so  far  laid  in  cities  has  been  put  down  on  country 
roads.  Because  of  this,  for  work  within  the  area  used  by 
vehicles,  the  problems  of  the  city  engineer  and  the  engineer 
engaged  in  work  on  country  roads  are  almost  the  same 
except  that  the  latter  is  less  concerned  with  the  provisions 
that  must  be  made  for  subsurface  structures.  Country  and 
city  work,  on  the  other  hand,  differ  in  that  the  former  does 
not  usually  involve  curb  and  sidewalk  work,  nor  is  the  de- 
signer so  restricted  in  establishing  locations,  grades  and 
widths.  Another  point  of  difference  is  that  the  engineer  is 
more  often  free  to  decide  upon  the  type  of  surface  to  be 
put  down  on  a  country  road  than  is  his  brother  engineer  in 
the  city,  who  must  often  defer  to  the  whims  of  the  owners 
of  abutting  property  or  the  wishes  of  local  politicians. 

In  past  years  practically  all  country  road  work  was  done 
by  laymen  and  much  city  work  was  under  the  direction  of 
those  who  were  in  no  way  qualified  to  carry  it  on.  The  roads 
and  streets  so  built,  while  far  from  satisfactory,  stood  up 
fairly  well  under  the  traffic  they  had  to  carry.  With  the 
advent  of  the  motor-driven  vehicle,  however,  the  inadequacy 
of  unscientific,  rule-of-thumb  methods  became  more  and 
more  apparent  and  there  began  to  grow  a  realization — until 
then  lacking  even  to  some  extent  among  engineers — that  the 
construction  and  maintenance  of  roads  and  streets  is  not 
a  work  for  amateurs  but  is  an  undertaking  that  requires  cer- 
tain knowledge  and  skill — in   short,  that   it  is  engineering. 


This  was  first  realized  in  connection  with  city  work  and  it 
was  not  until  within  a  comparatively  few  years  that  similar 
special  knowledge  was  recognized  as  a  requisite  qualification 
for  the  road  builder. 

Even  now,  when  highway  work  of  all  kinds  demands  so 
much  engineering  skill,  so  wide  a  knowledge  of  materials  and 
such  sound  judgment  in  the  application  of  fundamental  prin- 
ciples, tlie  highway  engineer  is  not  accorded  the  position 
he  should  hold.  We  believe,  however,  that  conditions  are 
all  the  time  improving,  and  that  in  the  not  far  distant  future 
all  highway  work  of  importance  will  be  done  under  the  direc- 
tion of  highway  engineers. 


DEFINITE    SPECIFICATIONS 

"A  Contractor's  Suggestion  to  Engineers  and  Inspectors," 
a  paper  presented  by  John  H.  Gordon,  a  well-known  road 
contractor  of  Albany,  N.  Y.,  at  the  A.  R.  B.  A.  convention 
at  Pittsburgh  this  week,  should  be  read  by  every  engineer 
and  inspector  engaged  in  road  work  and  especially  by  those 
engineers  whose  duties  include  the  drawing  of  specifications. 
The  paper  is  printed  on  other  pages  of  this  issue. 

Every  engineer  knows  the  difficulties  and  vexations  of 
enforcing  compliance  with  the  average  specifications,  but 
not  every  one  has  a  clear  conception  of  the  contractor'.s 
point  of  view.  Mr.  Gordon's  paper  gives  this  point  of  view 
in  a  most  excellent  manner. 

It  seems  obvious  that  the  minimum  requirement  of  a  speci- 
fication is  that  it  should  be  specific;  yet  lack  of  that  mo^t 
essential  requisite  is  one  of  the  chief  faults  of  specifications 
as  ordinarily  written.  Too  much  that  is  supposedly  covered 
is  stated  loosely  and  too  much  is  left  to  the  judgment  of  the 
inspector  or  engineer.  Very  often  the  engineer  who  super- 
vises the  work  is  not  the  author  of  the  specifications  and 
does  not  really  know  exactly  what  they  mean.  The  con- 
tractor does  not  know  either,  and  is  very  likely  to  interpret 
them  differently  from  the  engineer.  In  such  cases  an  honest 
difference  of  opinion  between  the  engineer  and  the  con- 
tractor is  quite  possible  and,  if  there  is  even  the  slightest 
lack  of  accord  a  serious  disagreement  often  follows,  to  the 
detriment  of  the  work. 

There  has  always  been  more  or  less  antagonism  between 
the  engineer  and  the  contractor,  and  while  we  believe  that 
this  is  gradually  being  superseded  by  a  better  understanding, 
it  still  too  frequently  exists.  Much  of  this  lack  of  accord 
is  due  to  ambiguity  in  the  specifications  and  could  be  elimin- 
ated, or  at  least  materially  reduced,  by  making  every  clause 
clear  and   specific. 


New  I^eKlHlation  Hecommended  by  the  Iowa  State  Htffhn^ay 
CnmmiMHion  Includes  an  adequate  patrol  system  of  road  main- 
tenance, provision  for  financing-  road  and  bridge  improvement, 
provision  for  state  aid,  provision  for  taking  advantage  of 
federal  aid,  provision  for  using  convict  labor,  motor  traffic 
regulation,  and  the  prohibiting  of  the  use  of  public  highways 
for  high  tension  electric  transmission  lines,  according  to  the 
"Service  Bulletin"  of  the  commission.  The  patrol  system  is 
declared  to  be  absolutely  necessary  to  insure  the  proper  upkeep 
of  the  roads  and  to  be  especially  desirable  for  Iowa  roads  which 
carry  only  natural  soil,  sand-clay  or  gravel  surfaclngs.  A 
provision  for  financing  road  and  bridge  improvement  Is  neces- 
sary because  in  the  majority  of  the  counties  a  large  propor- 
tion of  the  road  fund  is  required  for  repair  work  and,  there- 
fore, some  system  of  bonding  must  be  provided  to  produce  the 
necessary  funds  to  carry  on  permanent  road  and  bridge  work 
as  rapidly  as  desirable.  In  reference  to  state  aid,  it  is  pointed 
out  that  every  state  which  is  making  decided  advances  in  the 
building  of  permanent  roads  is  doing  so  by  some  form  of  state 
aid.  The  commission  believes  that  the  automobile  license  fund 
in  Iowa  should  be  set  aside  and  used  only  for  permanent  im- 
provement of  the  roads.  The  best  use  that  can  be  made  of 
convict  labor  in  Iowa,  It  is  stated,  is  in  the  preparation  of 
road  materials  in  quarries  or  in  the  manufacture  of  paving 
brick  or  similar  material.  The  motor  traffic  regulation  recom- 
mended is  the  adoption  of  a  set  of  regulations  similar  to  those 
adopted   by   the   state   of  Ohio. 
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A  Concrete  Pavement  Tamped  by  Rolling 


BY.  P.  EDWIN  CLARK* 


In  1914,  the  Board  of  Trustees  of  the  village  of  EUen- 
ville,  N.  Y.,  authorized  the  construction  of  curbs  and  pave- 
ment on  Canal  Street,  between  Main  and  Market  Streets. 
Concrete  curbs  and  concrete  pavement  were  decided  upon. 
A  survey,  plan  and  profile  were  accordingly  ordered,  not 
only  for  the  block  to  be  improved,  but  for  a  distance  of 
2,900  ft.,  taking  in  several  blocks  at  each  end. 

The  plan  for  this  first  improvement  called  for  a  curb 
having  a  12-in.  base,  top  of  6  ins.  and  depth  of  18  ins.,  the 
face  of  the  curb  having  a  batter  of  J4  in-  per  in. 

The  concrete  was  mixed  in  the  following  proportions: 
one  part  of  Atlas  Portland  cement,  two  parts  of  clean,  well 
graded  sand,  and  four  parts  of  crushed  quartz  rock,  known 
as  Shawangunk  grit,  sometimes  called  conglomerate.  The 
stone    was    crusher    run,    passing    through    a    screen    having 


the  pavement  the  old  stringers  were  found,  all  rotted,  with 
one  exception,  which  was  a  piece  of  hemlock  3  by  6  ins. 
and  about  20  ft.  long.  All  of  one  end  and  about  one-half 
of  the  other  was  in  excellent  state  of  preservation.  Upon 
inquiry,  it  was  found  that  the  last  of  these  stringers  had 
been  placed  in   the   road  about  sixty  years  ago. 

The  subgrade  consisted  of  hard  water  worn  cobbles  and 
gravel  containing  sufficient  earth  so  that  when  rolled  with 
a  10-ton  gasoline  roller  the  foundation  held  its  shape  with- 
out rutting  when  the  teams  delivered  the  crushed  stone, 
sand  and  cement.  While  rolling  the  subgrade,  water  from 
the  fire  hydrants  was  used  to  assist  in  compacting  it.  After 
rolling,  the  subgrade  was  checked,  all  depressions  filled  and 
high  spots  trimmed  off;  then  rolled  again,  so  as  to  compact 
the   filled-in   material. 


CONCRETE  PAVEMENT  ON  CANAL  STREET,  ELLENVIJLLE,    N.    Y.— VIEW   LOOKING   WEST— PHOTOGRAPH    TAKEN   ONE 

MONTH  AFTER  COMPLETION  OF  PAVING. 


holes  J4  in-  in  diameter.  The  quarry  being  clear  of  earth, 
it  was  found  possible  to  use  the  entire  product.  The  curb 
was  cast  in  Hotchkiss  metal  forms  and  blocked  off  in 
sections  5  ft.  in  length,  the  division  plates  being  drawn  so 
as  to  leave  a  clean  cut  between  each  section.  The  top 
of  the  curb  was  finished  as  soon  as  possible,  and  the  face 
of  the  curb  floated  with  a  wooden  float,  using  a  mixture 
consisting  of  one  part  cement  and  two  parts  screened  sand, 
used  only  in  such  quantity  as  to  bring  the  face  of  curb  to 
a  good  smooth  surface.  The  outside  top  edge  was  rounded 
to  a  radius  of  J4  in. 

At  all  street  corners  the  returns  were  constructed  on  an 
8-ft.  radius,  and  all  alley  returns  with  a  radius  of  30  ins. 
Both  street  and  alley  returns  were  fitted  with  Wainwright 
galvanized  steel  reinforcing  bars,  size  No.  1.  Specially  con- 
structed wooden  forms  were  used  for  these  returns;  the 
street  returns  were  cast  the  full  length  of  the  return  and 
not  divided  into  S-ft.  blocks. 

Canal  Street  in  the  early  days  was  known  as  a  turnpike 
or  planked  road,  and  proof  of  this  was  found  while  exca- 
vating for  the   subgrade.     For  almost  the   entire   length   of 


•Civil  Engineer,  EUenvllle,  N.  Y. 


The  first  section  consisting  of  600  lin.  ft.  of  pavement  was 
laid  from  Sept.  25  to  Oct.  .10,  1914,  a  "Wonder  10"  concrete 
mixer  being  used  for  both  curb  and  pavement.  The  con- 
crete pavement  was  laid  in.  one  course  and  to  a  depth  of 
6  ins.,  the  subgrade  being  parallel  with  the  finished  pavement. 
A  crown  of  0.42  ft.  was  carried  from  the  beginning  at  Sta. 
1+20,  for  a  distance  of  510  ft.,  to  Sta.  6  +  30,  and  then 
gradually  increased  to  0.50  ft.  at  the  end  of  the  pavement 
or  Sta.  7  +  20.  This  increase  in  crown  was  found  necessary, 
as  on  the  high  side  of  the  street  there  was  a  very  wide  cement 
walk  and  a  concrete  curb,  too  extensive  and  too  expensive 
to  alter  or  replace  in  a  small  village.  On  the  other  side 
of  the  street  where  no  curb  existed,  there  were  stores, 
built  apparently  without  thought  to  future  road  improve- 
ments. This  condition  required  the  new  curb  to  be  kept 
low  enough  to  provide  proper  drainage  from  the  floor  level 
at  the  building  line  to  the  curb.  The  width  between  curbs 
varied  from  35  ft.  to  32.58  ft. 

The  concrete  was  mixed  in  the  proportion  of  one  part 
Atlas  Portland  cement,  two  parts  clean,  well  graded  sand 
and  four  parts  of  crushed  stone,  crusher  run,  passing  a 
screen  with  holes  lyi  ins.  in  diameter.     Forms  were  set  from 
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curb  to  curb  at  right  angles  to  the  center  line  and  15  ft. 
apart.  Strips  of  the  Barber  Asphalt  Company's  Genasco  ex- 
pansion joint  filler,  H  in.  thick,  were  used  between  the  curb 
and  pavement.  This  filler  was  placed  against  the  curb  with 
the  top  of  the  filler  on  the  grade  line  and  held  in  place 
until  sufficient  concrete  had  been  dumped  to  keep  it  from 
being  displaced.  The  concrete  was  placed  starting  from 
one  side  of  the  road  and  working  across  to  the  opposite 
curb.  * 

Instead  of  the  ordinary  method  of  hand  tamping,  a  roller 
was  used.  This  roller  consisted  of  a  pipe,  3  ins.  in  inside 
diameter  and  16  ft.  long,  filled  with  dry  sand  to  give  it  addi- 
tional weight.  Each  end  of  the  pipe  was  fitted  with  a  long, 
hard  wood  plug  (made  of  maple),  turned  in  a  lathe  so  as  to 
give  a  close  fit.  The  outside  end  of  the  plug  was  grooved 
and  fitted  with  a  handle  made  of  ^-in.  round  iron. 

The  concrete  was  dumped  from  wheelbarrows,  one  man 
spreading  it,  using  a  long  handled  shovel  for  that  purpose. 
As  fast  as  spread,  it  was  thoroughly  rolled  with  the  pipe 
roller,  worked  by  two  men,  one  at  each  end. 

It  was  found  that  by  continuous  rolling  for  a  short  time, 
all  air  bubbles  were  forced  out  as  well  as  all  excess  water, 


protected  by  a  row  of  Dunn  wire-cut-lug  bricks  on  each 
side.  These  bricks  were  made  by  the  Sterling  Brick  Co.,  of 
Olean,  N.  Y. 

The  bricks  were  laid  with  the  smooth  side  next  the  filler, 
and  thoroughly  grouted,  using  the  same  mixture  used  for 
the  pavement,  but  with  the  stone  screened  out.  Under  all 
of  the  transverse  joints  for  a  distance  of  at  least  8  ins. 
on  each  side,  and  a  depth  of  3  ins.  below  the  subgrade,  an 
additional  thickness  of  concrete  was  placed.  This  construc- 
tion is  shown  in  the  accompanying  sketch. 

This  first  600-ft.  section  was  contracted  for  by  the  village 
which  furnished  and  delivered  all  materials,  consisting  of 
sand,  stone,  cement,  reinforcing  bars  for  curb,  asphalt  filler 
and  brick,  making  all  excavation  and  preparing  the  subgrade 
to  receive  the  pavement.  The  Thomson-Wooster  Contract- 
ing Co.,  of  Walden,  N.  Y.,  furnished  all  tools,  forms,  mixer 
and  labor  on  the  following  basis:  Pavement,  45  cts.  per  sq. 
yd.;  curb,  30  cts.  per  lin.  ft. 

The  second  section  of  this  pavement  was  continued  from 
Sta.  7  +  20  to  Sta.  15  +  60.  This  section  was  built  by  local 
talent.  The  contractor,  Jacob  Weber,  was  the  lowest  bidder 
and  commenced  work  in  April,  1915.    The  village  furnished 
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SECTION  THROUGH  PAVEMENT  AND  ELEVATION  OF  CUKB    AT   EXPANSION  JOINT. 


which  was  carried  ahead.  This  was  accomplished  by  rolling 
back  and  forth  across  the  pavement  and  at  different  times 
lifting  the  roller  clear  of  the  concrete,  carrying  it  back  to 
the  curb  and  then  rolling  toward  the  concrete  last  placed. 
This  kept  all  of  the  excess  water  away  from  the  curb  and 
mixed  it  with  the  freshly  dumped  batch.  As  soon  as  the 
concrete  had  set,  sand  was  spread  over  the  top  to  a  depth  of 
about  1  in.  and  kept  thoroughly  wet  for  10  days  then  allowed 
to  dry  out.  The  result  of  this  method  is  a  very  solid  and 
practically  impervious  pavement. 

Transverse  expansion  joints  were  left  every  30  ft.  As 
soon  as  two  15-ft.  sections  were  filled  with  concrete,  the 
middle  form  was  removed,  the  opening  well  grouted,  tamped 
and  floated  by  hand.  The  upper  end  form  was  left  in  place 
until  the  whole  section  of  30  ft.  was  finished.  When  it  was 
removed,  Genasco  expansion  joint  filler  was  set  in  line  and 


all  material  and  the  use  of  a  10-ton  gasoline  roller,  the  con- 
tractor furnishing  the  fuel  and  the  engineer  to  operate  the 
roller. 

The  excavation  for  this  work  was  made  by  the  contractor 
who  bid  58  cts.  per  cu.  yd.  for  all  excavation  measured  in 
place,  including  rolling  and  bringing  the  subgrade  to  its 
required  shape;  30  cts.  per  sq.  yd.  for  concrete  pavement, 
and  30  cts.  per  lin.  ft.   for  curb. 

The  construction  was  the  same  as  in  the  first  contract, 
except  that  the  sections  were  20  ft.  in  length  instead  of  15 
ft.,  the  transverse  expansion  joints,  protected  by  Dunn  wire- 
cut-lug  brick,  being  placed  20  ft.  apart  instead  of  every  30 
ft.   as   in   the   first   contract. 

The  pipe  roller  used  was  22  ft.  long,  VA  ins.  inside 
diameter,  and  filled  with  sand.  Lehigh  Portland  cement  was 
used    in    this    section,    the    proportion    of    sand,    stone    and 
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cement  remaining  the  same  as  that  used  in  the  first  section 
for  both  curb  and  pavement.  A  Standard  gasoline-driven 
concrete  mixer  was  used  for  the  pavement,  while  the  con- 
crete for  the  curb  was  hand  mixed.  The  width  between 
curbs  varied  from  34.70  to  36.00  ft.,  the  latter  width  con- 
tinuing from  Sta.  7j-80  to  Sta.  15  +  60.  In  tearing  up  the 
old  roadbed,  a  rooter  plow  was  used,  power  being  furnished 
by   the   gasoline   roller. 

The  quantities  and  cost  of  the  second  contract  were  as 
follows: 

Excavating  and   grading   1,491.13   cu.   yds.   at   58   cts....  $864.85 

Cement,    902%    bbls.,   at   $1.05    net 947.62 

Sand,  including  sand  used  for  protecting  pavement,  287 

cu.  yds.,  at  54  cents 154.98 

Stone  at  crusher,  51514   cu.  yds.,  at  $1.925 991.86 

Stone,  loading  and  hauling,  blbVt  cu.  yds.,  at  60  cents.  .  309.15 

Pavement  3,315.67  sq.  yds.,  at  30  cents,  per  sq.  yd 994.70 

Curb,    1,562.39   lin.    ft.,   at   30   cts.   per   lin.    ft 468.71 

Engineering,    inspection    and   assessment   list 413.46 

Genasco    expansion    joint    filler    105.41 

Dunn   wire-cut-lug   briclt,   delivered  and  piled   opposite 

each   joint,    4,200    brick    126.00 

Wainwright  curb   reinforcing   bars 48.34 

$5,425.08 
Deducting    cost    of   curb    928.66 

Total    cost    of    3,315.67    sq.    yds.    pavement $4,496.42 

Making   the   cost   $1.36   per   sq.   yd. 

It  will  be  noted  that  the  cost  of  crushed  stone  on  this 
job  was  high.  This  was  due  principally  to  unsatisfactory 
steam  drills,  poor  facilities  for  transporting  rock  from  quarry 
face   to   crusher,  and   inadequate   storage   facilities. 

The  cross  section  used  on  this  street  was  a  combination 
of  curve  and  plane,  which  we  will  call  a  tangent,  the  crown 
consisting  of  a  short  curve  IS  ft.  in  length  and  the  tangent 
on  each  side  varying  in  length  according  to  the  height 
of  the  opposite  gutter.  Where  both  gutters  were  of  the 
same  elevation,  the  center  of  the  curving  crown  was  in 
the  center  of  the  street,  with  equal  tangents  on  each  side, 
but  when  one  gutter  was  higher  than  the  other  the  crown 
approached  the  high  side  giving  one  short  and  one  long 
tangent.      The    cross    sections    were    calculated    as    follows: 


Where  S  =  slope  of  the  tangents,  D  =  difference  in  elevation 
of  opposite  gutters,  W  =  width  between  gutters,  C  =  crown, 
E  C  =  distance  from  center  line  between  gutters  to  the 
center  of  the  curving  crown,  B  =  width  of  curving  crown, 
Y  =  difference  in  elevation  between  center  and  end  of  curv- 
ing crown,  X  =  horizontal  distance  from  center  of  curving 
crown  to  end  of  tangent  at  high  gutter,  X'  =  horizontal 
distance  from  center  of  curving  crown  to  end  of  tangent  at 
low  gutter,  L  =  difference  in  elevation  between  center  of 
curving  crown  and  low  gutter,  H  =  difference  in  elevation 
between  center  of  curving  crown  and  high  gutter. 
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This  form  of  cross  section  consisting  of  a  curve  and 
tangents  is  well  adapted  for  a  street  that  has  to  convey  the 
storm  water  for  its  entire  length,  receiving  the  drainage 
from  points  midway  of  all  intersecting  streets,  and  having 
the  curb  on  one  side  of  the  street  higher  than  the  other 
for  a  considerable  distance,  which  necessitates  a  tilted  cross 


ROLLING     CONCRETE     AND     PLACING     BRICK     ALONG 
EXPANSION  JOINT. 

section.  The  heigth  of  curb  was  established  at  10^  ins. 
This  was  done  in  order  to  provide  for  future  repair  or  im- 
provement, to  consist  of  a  brick  pavement  to  be  laid  upon 
the  worn-out  concrete  surface.  By  using  the  present  con- 
crete for  a  subbase  and  putting  in  a  ceAient  filler  under 
the  brick  instead  of  sand,  a  new  pavement  would  be  secured 
at   a   small   cost. 

The  pavement  laid  under  the  first  contract  has  had  one 
year's  wear,  consisting  of  mixed  traffic,  both  heavy  and  light, 
automobiles  and  teams.  It  is  to  be  noted  that  under  these 
conditions  the  pavement  as  yet  shows  no  sign  of  wear. 
Some  of  the  30-ft.  sections  show  a  slight  straight-line  crack 
where  the  15-ft.  form  was  removed,  while  in  other  sections 
no  cracks  or  any  other  lines  have  so  far  appeared. 


PLACING    AND    ROLLING    CONCRETE— PIPE    ROLLER 
SHOWN  AT  LEFT  OF  ILLUSTRATION, 


Work    During    tlie    CoralnB   Season    In    Will    County,    Illtnols, 

will  include  the  expenditure  of  about  $35  000  for  concrete  road 
construction.  An  18-ft.  concrete  pavemtnt  will  be  laid  on 
Archer  Road  between  the  Cook  County  line  and  the  city  limits 
of  Loekport.  This  will  be  state  aid  work  and  will  connect 
with  the  Archer  Ave.  state  road  in  Cook  County.  The  Board 
of  Supervisors  of  the  county  also  plans  to  purchase  two  more 
outfits  for  building  and  repairing  roads.  The  county  already 
has  one  such  outfit  In  service.  One  of  the  outfits  to  be  pur- 
chased will  consist  of  a  tractor  and  a  large  grader  for  earth 
road  work.  The  Board  of  Supervisors  has  also  passed  a  reso- 
lution to  aid  Jackson  Township  In  the  construction  of  a  con- 
crete bridge  which  will  cost  about  $8,000.  According  to  Will 
H.  Smith,  County  Superintendent  of  Highways,  It  has  not  yet 
been  decided  whether  the  bridge  will  be  of  the  arch  or  the 
girder   type. 
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Street  Cleaning  in  Cleveland,  Ohio 


In  a  paper  entitled  "The  Street  Cleaning  Problem,"  pre- 
sented at  the  recent  road  congress  at  Worcester,  Mass.,  by 
Gus.  H.  Hanna,  who  until  recently  was  Commissioner  ot 
Street  Cleaning  of  Cleveland,  Ohio,  the  work  of  street  clean- 
mg  in  general  was  discussed  at  some  length  and  data  were 
given  on  costs  in  the  city  of  Cleveland.  The  outstanding 
feature  of  the  paper  was  the  emphasis  laid  on  the  necessity 
of  including  the  cost  of  cleaning  in  the  consideration  of  the 
economy  of  various  pavements. 

The  three  elements  of  economy  in  street  cleaning,  accord- 
ing to  Mr.  Hanna,  are  the  methods  employed  in  cleaning, 
the  methods  of  reducing  litter  and  the  consideration  given 
the  cost  of  cleaning  in  the  paving  policy. 

Experience  in  Cleveland,  according  to  Mr.  Hanna,  has 
proved  that  flusher  cleaning  is  not  only  the  cheapest  but 
the  most  satisfactory  method  of  street  cleaning.  Hand 
sweeping  is  used  in  that  city  to  a  considerable  extent  and 
the  "white  wing"  cannot  be  wholly  done  away  with  under 
any  conditions,  as  downtown  streets  must  be  swept  con- 
tinuously during  the  day  and  the  gutters  of  residence  streets 
must  be  kept  clean.  Statistics  of  the  Cleveland  department, 
however,  show  an  average  cost  of  1S.3  cts.  per  10,000  sq.  ft. 
for  flushing,  to  which  must  be  added  practically  9  cts.  for 
pick-up  work,  making  a  total  unit  cost  of  about  24  cts.,  as 
against  42  cts.  for  the  work  of  white  wings.  One  of  the- 
advantages  of  flusher  cleaning  is  that  it  does  not  raise  dust 
as  does  sweeping.  The  water,  however,  should  always  be 
applied  with  sufficient  force  to  carry  the  refuse  to  the  gut- 
ters, from  which  it  should  be  promptly  collected  with  brooms 
and  shovels  and  then  removed. 

The  prevention  of  litter,  as  stated  in  the  paper,  has  per- 
haps been  carried  further  in  more  congested  cities  than  it 
has  been  necessary  to  carry  it  in  Cleveland.  Even  in  the 
.most   crowded   quarters   of   that    city,    garbage   or   ash    cans 


are  seldom  placed  on  the  sidewalks,  so  that  one  cause  of 
dirt  and  litter  is  reduced  to  the  minimum.  Reasonal)le  suc- 
cess also  attends  tlie  efforts  of  the  Street  Cleaning  Depart- 
ment to  teach  the  public  to  use  waste  paper  boxes.  In  this 
connection,  it  is  pointed  out  that  nothing  encourages  care- 
fulness on  the  part  of  the  public  so  much  as  efficient  and 
careful  cleaning.  While  a  man  does  not  hesitate  to  throw 
paper  or  rubbish  into  an  unclean  street,  he  hesitates  if  the 
street  is  clean;  and  if  there  is  a  waste  paper  box  at  hand 
he  is  apt  to  use  it. 

One  of  the  most  expensive  areas  to  clean  in  Cleveland  has 
been  a  space  of  a  few  hundred  feet  near  a  certain  street  cor- 
ner where  a  curb  market  is  situated.  This  is  supposedly  a 
farmers'  market,  but  is  really  the  resort  of  professional 
hucksters  who  sell  more  or  less  damaged  provisions  ob- 
tained from  adjacent  market  houses.  It  cost  the  department 
$10,000  to  keep  this  area  clean  during  the  past  year,  and  it 
was  recommended  in  the  paper  that  some  method  be  found 
of   doing   away   with   the   nuisance. 

In  discussing  the  cost  of  cleaning  different  kinds  of  pave- 
ments, Mr.  Hanna  stated  that  it  was  a  continual  wonder 
to  him  that  so  little  weight  was  given  to  cleaning  costs  in 
settling  paving  questions.  He  pointed  out  that  an  annual 
expenditure  of  $500  per  mile  for  repairing  a  residence  street 
would  be  considered  an  appreciable  item  of  maintenance  but 
that  that  figure  for  cleaning  a  mile  of  residence  street  dur- 
ing a  season  would  be  extremely  low.  An  annual  cost  of 
$500  per  mile  for  maintaining  one  kind  of  pavement  as  against 
a  cost  of  $1,500  for  maintaining  another  kind  would  be  suffi- 
cient ground  in  most  cases  to  decide  in  favor  of  the  former, 
yet  greater-  differences  than  this  in  cleaning  costs  as  be- 
tween different  types  are  overlooked. 

Two  qualities  are  essential  in  a  pavement  for  easy  clean- 
ing,   according    to    Mr.    Hanna.      It    must    be    smooth,    and 


WKST    14TH     ST.,    CLEVELAND,    OHIO.— GROUTED    BRICK      I'AVKiMENT    CLEANED    FIVE    TIMES    WKIOKI.V    AT    A    COST 
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particles  of  litter  must  not  stick  to  the  surface.  Smooth- 
ness is  influenced  largely  by  durability,  as  a  material  that 
deteriorates  and  roughens  becomes  each  year  more  difficult 
to  clean.  Bituminous  pavements,  according  to  Mr.  Hanna, 
are  more  expensive  to  clean  than  others  on  account  of  their 
sticky  surfaces  to  which  particles  of  litter  adhere,  while  the 
pavements  most  easily  cleaned  are  brick  and  stone,  neither  of 
which  originates  dirt  and  both  of  which  are  readily  washed. 
The  cost  of  cleaning  such  pavements  is  influenced  largely  by 
the  kind  of  filler  employed,  a  bituminous  filler  having,  from 
the  street  cleaner's  standpoint,  all  the  disadvantages  of  a 
bituminous  surface.  In  addition,  according  to  Mr.  Hanna, 
it  recedes,  leaving  crevices  in  which  dirt  lodges. 

As  an  example  of  the  cost  of  cleaning  brick  streets,  Mr. 
Hanna  cited  the  case  of  West  14th  St.,  a  grouted  brick 
pavement  10  years  old.  The  street,  it  was  stated,  carries 
a  traffic  of  about  two  vehicles  a  minute  and  is  cleaned,  on 
the  average,  five  times  a  week,  being  flushed  at  night  and 
hand  swept  during  the  day,  the  sweeper  working  almost 
exclusively  in  the  gutters.  The  cost  of  cleaning  has  been 
about  15  cts.  per  10,000  sq.  ft.,  this  area  in  Cleveland  being 
termed  a  "square"  and  used  as  the  unit  for  calculating  street 
cleaning  costs.  This,  according  to  Mr.  Hanna,  is  the  lowest 
cost  that  has  been  achieved  on  any  type  of  pavement. 

Discussing  further  the  relative  costs  of  cleaning  different 
kinds  of  pavements,  it  is  pointed  out  that  between  a  street 
that  can  be  cleaned  for  15  cts.  and  one  that  can  be  cleaned 
for  30  cts.  there  is  a  difference  of  $3.15  per  mile  per  clean- 
ing, a  difference  of  $15.75  per  week,  or  a  difference  of  $630 
per  season  of  40  weeks.  This  would  make  a  total  cost  in  10 
years  of  $6,300.  In  the  case  of  a  pavement  which  would 
cost  60  cts.— which,  according  to  Mr.  Hanna,  is  not  un- 
common— the  yearly  cost  for  cleaning  would  be  $1,890  as 
against  $630  for  the  pavement  which  could  be  cleaned  for 
30  cts.  per  square  and  in  10  years  the  excess  cost  would 
be  $18,900. 


Road  Work  in  Power  County,  Idaho 

By  CLEMENT  WHITE 

In  highway  district  No.  1  of  Power  County,  Idaho,  $125,000 
is  to  be  expended  for  the  construction  of  about  ISO  miles  of 
road.  Work  was  commenced  in  March  of  last  year  and  up 
to  Aug.  20  about  70  miles  of  road  had  been  built  and  about 
$50,000  had  been  expended. 

The  work  is  being  done  by  the  county,  which  employs 
an  engineer  to  supervise  the  work  and  also  boards  the  labor- 
ers. From  75  to  200  men  are  employed  in  the  various  crews, 
each  of  which  works  under  the  supervision  of  a  competent 


ROAD  CAMP,  POWER  COUNTY,  IDAHO 

foreman.  Laborers  are  paid  $2.50  per  day  and  the  price  for 
a  team  and  driver  is  $5.00  a  day. 

The  roads  being  built  are  of  earth,  well  graded  and  drained 
and  usually  crowned  about  1  in.  per  ft.  The  maximum  grade 
is  6  per  cent.  Where  the  ground  is  fairly  level  road  graders 
are  used  for  cutting  and  filling  and  for  shaping  the  roadbed. 
Where  the  cutting  and  filling  are  heavier  plows  and  scrapers 
are  used  for  grading.  Material  is  moved  by  graders  at  about 
one-half  of  the  cost  for  an  equal  amount  handled  by  plows 
and  scrapers. 

Included  in  the  work  is  the  building  of  a  number  of 
bridges.  These  are  mostly  of  concrete  and  are  put  up  under 
the  specifications  of  the  State  Highway  Department. 

As  soon  as  a  section  of  road  is  completed  adequate  provi- 
sions are  made  for  its  maintenance.  The  county  officials 
have  found  dragging  the  most  effective  method  of  keeping 
the  earth  roads  in  good  condition  and  this  work  is  done  by 
contract.  The  county  is  situated  in  a  semi-arid  region 
where,  on  account  of  soil  conditions,  a  well  drained  road 
dries  out  very  quickly  after  a  rain.  For  this  reason  an  effi- 
cient organization  and  competent  supervision  are  neces- 
sary in  order  to  insure  the  dragging  of  the  roads  while 
they  are  moist.  Contracts  are  let  for  dragging  certain  speci- 
fied lengths  of  road  at  a  stipulated  price  per  mile  per 
season.  The  average  cost  is  approximately  $10  per  mile 
annually. 


The  County  CouncU  of  Marlon  County,  Ind.,  has  decided  to 
join  Indianapolis,  Ind.,  in  tlie  construction  of  two  bridges. 
Tlie  county's  sliare  of  tiie  expense  will  amount  to  about  $125,000. 


Improrements  to  the  Rockyfork  River  at  Mansfield,  O.,  will 
cost  approximately  $100,000,  according  to  preliminary  estimates. 
It   will   be   necessary   to   replace   all   bridges. 
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of  the  American  Road  Builders'  Association 


Note:  The  following  papers  include  those  which  space  permits 
printing  in  this  issue.  The  remaining  papers  will  be  printed 
in  "Good  Hoods"  for  April  i. 


The  Adaptability  of  Road  Paving  Materials  to 
Different  Conditions  and  Localities 

By  F.  C.  PILLSBURY 
DivUion  Engineer,  Massachusetts  Highway  Commission 

The  adaptability  of  road  paving  materials  to  different 
conditions  and  localities  when  thoroughly  considered  em- 
braces a  very  wide  field.  The  subject,  if  taken  literally,  does 
not  permit  limitations,  and  I  assume  it  is  desired  to  be  as 
comprehensive  as  possible.  It  should  be  borne  in  mind  that 
few,  even  of  the  highest  authorities,  have  had  actual  and 
thorough  personal  practice  and  experience  except  within 
more  or  less  limited  territory,  and  on  this  account  it  is 
well  to  emphasize  that  the  practice  which  might  be  excel- 
lent in  one  locality  would  fail  at  some  other  place. 

The  pavement  or  surface  of  the  road,  to  be  thorough  in 
the  consideration  of  this  subject,  must  be  considered  as 
the  whole  of  that  portion  of  the  road  which  is,  artificial 
or  natural  as  the  case  may  be,  to  its  full  depth,  serving 
the  purpose  of  carrying  the  traffic.  It  is  not  safe  to  attempt 
to  decide  upon  the  selection  of  any  wearing  surface  with- 
out giving  due  consideration  to  those  parts  lying  immedi- 
ately beneath,  and  which  are  generally  termed,  (1)  the  base 
or  bottom  course,  and  (2)  the  subbase  or  foundation,  also 
to  the  nature  of  the  ground  upon  which  the  whole  is  to  rest. 

The  selection  of  pavements  and  road  surfaces  is  a  sub- 
ject which  has  been  fully  and  ably  covered  a  number  of 
times,  so  there  is  little  to  add  that  will  be  of  interest  un- 
less it  is  taken  up  from  a  different  point  of  view,  which  may 
be  done  by  considering  in  an  elementary  way  some  of  the 
rudiments  and  their  general  applications,  under  different 
conditions  and  in  different  localities.  These  conditions  may 
be  classified  under  the  following  two  headings  which  seem 
to  represent  the  predominant  factors — climate,  including  its 
principal  conditions  of  temperature  and  moisture,  and  traffic. 

The  climatic  conditions  at  all  times  affect  all  kinds  of 
surfaces.  The  effects  are  exceedingly  various  and  not  due 
to,  nor  are  they  to  be  measured  by,  the  changes  in  tempera- 
ture or  moisture  alone,  but  also  according  to  the  traffic  and 
the  nature  and  qualities  of  the  kinds  of  materials  used.  A 
high  temperature  has  a  tendency  to  soften  bituminous  ma- 
terials; a  low  temperature  to  make  them  brittle,  with  a  ten- 
dency to  break.  Moisture  becomes  absorbed,  thus  causing 
expansion,  while  high  temperatures  as  well  as  extremely  low 
temperatures  increase  this  result,  and  medium  low  tempera- 
tures generally  cause  contraction.  In  some  materials  these 
physical  changes  become  very  serious,  frequently  causing 
destruction  when  not  taken  into  account.  The  chemical  con- 
ditions following  the  changes  of  climate  are  usually  so  inde- 
finite and  of  such  slight  consequence  that  they  need  seldom 
be  taken  into  consideration.  Materials  should  be  of  such 
nature  as  to  carry  the  traffic  with  the  minimum  effect  of 
these  climatic  changes.  Some  surfaces  would  be  satisfactory 
in  certain  climates  and  would  fail  in  others.  Certain  ma- 
terials might  be  used  in  one  climate  and  would  fail  utterly 
under  similar  conditions  in  another  climate,  while  the  same 
type  of  pavement  made  of  exactly  the  same  material  to 
answer  similar  requirements  would  be  successful  if  con- 
ftriicted  by  differeijt  designs,  tjkin^  itito  accgunt  the  cfffc^ 


of  the  climate.  For  instance,  the  thickness  of  certain  types 
of  pavement  should  be  much  greater  when  subject  to  frost 
than  in  climates  where  there  is  practically  no  freezing. 

The  necessity  of  providing  for  the  requirements  of  traf- 
fic is  imperative  and  the  materials  which  will  sustain  traffic 
in  a  hot  climate  may  not  answer  in  a  cold  climate,  and  vice 
versa,  although  certain  materials  may  be  so  manufactured 
and  so  used  that  the  changes  of  climate  will  have  very  little 
effect  upon  them.  These  include  stone  block,  wood  block, 
brick,  broken  stone,  and  other  minerals  of  more  or  less 
solid  nature  as  well  as  some  bitumens,  these  latter,  how- 
ever, acting  like  Portland  cement  as  cement  or  binder. 
Portland  cement  concrete  is  apt  to  break  up  from  expansion 
and  contraction  following  extremes  of  wet  and  dry  or  heat 
and  cold.  Asphalts  and  bitumens  should  have  a  very  low 
penetration,  that  is,  be  quite  well  solidified  when  used  as  a 
cement  or  binder  in  warm  climates,  otherwise  they  become 
softened  under  a  high  degree  of  temperature.  This  is  always 
to  be  considered,  to  a  certain  extent,  in  any  climate.  Bitu- 
mens should  never  be  of  such  a  nature  or  quality  as  to 
become  brittle  when  cold.  Certain  asphalts  are  less  likely 
to  be  affected  this  way  by  low  temperature  than  others, 
and  probably  nearly  all  of  them  might  be  prepared  so  as 
to  retain  the  necessary  degree  of  plasticity  when  cold,  at 
the  same  time  having  sufficient  stiffness  when  subject  to 
a  high  temperature.  Certain  proprietary  and  patented  com- 
positions, consisting  mainly  of  matter  with  which  it  is  neces- 
sary to  use  bitumen,  are  as  little  affected  by  changes  in  tem- 
perature as  the  very  best  asphalts,  but  on  the  other  hand 
they   are    probably    readily    affected    by    moisture. 

While  there  are  certain  other  requisites  such  as  thos^ 
related  to  hygiene  and  aesthetics,  these  are  not  usually  neces- 
sary requisites,  inasmuch  as  they  do  not  have  to  be  provided 
for  in  determining  the  choice  of  materials,  except  as  sec- 
ondary considerations.  Nearly  all  first  class  pavements  and 
road  surfaces  can  be  easily  made  sanitary,  practically  dust- 
less,  and  reasonably  free  from  mud,  and  will  remain  so  if 
properly  designed  and  cared  for,  considering  traffic  and 
natural  conditions  only.  Aesthetic  requirements  are  related 
usually  to  park  systems  and  private  roads,  although  they 
should  not  be  forgotten  in  connection  with  public  highways. 
They  are  almost  always  satisfied  by  the  results  obtained 
from  an  excellent  surface  and  the  surroundings  of  the  road, 
such  as  tree  planting,  roadsides,  etc.  Noise,  however,  de- 
pends directly  upon  the  kind  of  traffic  and  cannot  always 
be  easily  overcome.  There  is  little  excuse  for  the  very 
rough  and  uneven  stone  pavements  which  exist  in  many  of 
our  cities.  Stone  pavements  can  be  so  constructed  and 
maintained  as  not  to  be  seriously  noisy,  and  the  tendency 
is  toward  smoother  pavements.  Noise  is  a  serious  con- 
sideration in  cities  and  should  always  be  avoided  so  far  as 
possible,  but  in  these  days  of  mechanical  vehicles  there 
seems  to  be  more  of  an  opportunity  to  overcome  noise 
in  the  vehicle  itself  due  to  the  condition  of  the  vehicle 
rather  than  the  condition  of  the  street.  There  is  another 
condition,  but  this  is  related  more  directly  to  traffic,  and 
that  is  non-slipperiness  for  horses.  While  this  is  also  a 
secondary  consideration  except  in  extreme  cases  and  on 
steep  grades,  it  should  ever  be  kept  in  mind  and  both  de- 
sign and  materials  be  provided  to  reduce  the  slipperiness 
to  a  minimum.  It  can  be  overcome  to  some  extent  by  the 
reduction  of   grades  ^n^  flattening   of  cross   sections,   also 
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banking  curves.  The  entire  elimination  of  slipperiness  can- 
not be  accomplished  without  extraordinary  cost,  except 
on  those  roads  subject  to  very  light  traffic  or  in  warm 
climates.  It  would  seem  unreasonable  to  attempt  to  over- 
come, in  the  design  or  choice  of  material,  the  occasional 
slipperiness  due  to  icing  of  the  surface.  It  is  possible  by 
sanding  and  frequent  cleaning,  when  the  grades  and  cross 
sections  are  suitable,  to  reduce  the  slipperiness  to  a  reason- 
able state.  It  would  be  possible  to  construct  bituminous 
pavements  with  surfaces  so  rough  that  they  would  not  be 
slippery,  but  such  surfaces,  on  account  of  their  rough- 
ness, would  be  subject  to  those  forces  which  naturally  result 
in   wear  and   would   lead  to  abnormally   rapid   destruction. 

There  are  so  many  known  materials  adapted  for  use  in 
paving  road  surfaces  that  they  are  almost  numberless.  If 
this  be  true  of  those  materials  that  are  known,  how  many 
must  there  be  that  are  unknown!  This  vastness  in  variety, 
however,  sel.dom  applies  to  a  selection  in  any  given  locality. 
Usually  the  problem  is  not  an  extremely  difficult  one  for  an 
experienced  engineer  provided  he  is  not  limited  unreason- 
ably by  the  local  demand,  financially,  or  in  other  ways.  The 
writer  has  observed  that  the  highway  laws  in  the  United 
States  are  generally  so  imperfect  and  the  highway  organiza- 
tions of  the  various  communities  in  the  states  so  irregular 
and  incomplete,  that  many  times  wisdom  is  not  displayed 
in  the  selection  of  types  of  pavement  and  materials  with 
other  matters  relating  to  the  same.  The  development  of  this 
whole  question  has  been  so  rapid  and  it  is  continuing  to 
develop  so  extensively  that  the  general  public  as  well  as 
many  of  those  actually  engaged  in  the  work  have  failed 
to  realize  the  changes  that  are  demanded  in  almost  every 
way.  This  condition  is  not  surprising,  but  is  to  be  expected. 
Much  can  and  should  be  done  to  increase  the  knowledge 
of  those  upon  whom  the  work  will  fall,  as  well  as  the  gen- 
eral public. 

In  the  question  of  the  selection  of  materials,  as  far  as 
they  are  influenced  by  these  main  considerations,  it  matters 
little,  as  to  the  quality  of  material  or  actual  design  of  the 
pavement,  whether  the  location  is  in  the  country  or  in  the 
city.  These  variations  in  location  should  be  subject  to 
the  same  methods  of  treatment,  in  providing  for  the  effects 
of  traffic  and  climate,  all  other  requisites,  of  course,  being 
taken   into  due  consideration. 

It  is  a  coincidence  worth  remarking  that  road  pave- 
ments are  with  few  exceptions  composed  of  materials  taken 
directly  from  the  earth,  usually  without  great  change  in 
composition,  and  used  for  a  purpose  that  requires  their  being 
placed  back  again  on  the  earth,  and  hence  to  a  degree  are 
subject  to  the  effects  of  the  same  natural  forces  as  before 
their  removal  from  the  earth.  When  exposed  to  the  weather, 
as  road  surfaces  are  exposed,  the  effects  of  natural  phenom- 
ena on  these  materials  are  greatest.  It  has  been  said,  and 
truly,  I  believe,  that  the  wear  of  a  road  surface  might 
be  one  half  due  to  the  effects  of  weather  and  one  half  due 
to  traffic.  The  weather,  through  which  climate  is  mainly 
evident,  is  working  all  the  time,  and  almost  always  for 
the  deterioration  of  the  road  surface.  This  is  not  always 
given  due  consideration.  Having  in  mind  as  far  as  prac- 
ticable all  these  requisites  and  conditions,  the  writer  gives 
the  following  list  of  natural  materials,  together  with  some 
of  their  common  uses,  but  he  believes  the  competent  road 
designer  should  be  able  to  go  still  further  and  invent — if 
that  word  is  not  an  improper  one  to  use  in  this  connection — 
new  combinations  or  methods  which  it  will  often  be  found 
advantageous  to  adopt. 

It  is  not  practicable  to  enumerate  here  all  the  different 
materials,  but  almost  all,  and  enough  for  the  purposes  of 
this  paper,   are   included   in   the    following: 

Loam,  by  which  is  meant  that  fertile  covering  of  most 
portions    of    the    earth,    composed    principally    of    clay,    fine 


particles  of  sand,  and  vegetable  matter;  sand,  including 
all  so-called  sands,  from  the  finest  to  those  in  which  there 
are  no  particles  over  ^  in.  in  size;  gravel,  meaning  masses 
composed' of  fragments  of  rock  loosely  mixed  with  more  or 
less  sand  and  sometimes  including  a  small  quantity  of  loam 
or  clay,  the  particles  of  rock  being  either  worn  smooth  and 
round  or  of  any  form  to  that  sharply  angular,  often  more 
or  less  coated  with  clay  or  marl,  but  never  compacted  so 
closely  and  firmly  in  a  solid  mass  as  to  be  confused  with 
bowlder  clay  or  the  hardpans;  clay,  including  pure,  fine  clays, 
marls,  and  earth  consisting  of  more  or  less  clay,  found  in 
dense  and  compact  masses  with  fragments  of  rock  of  any 
size,  including  bowlder  clay  and  clay  hardpan;  stone  or  rock, 
meaning  all  kinds  of  stone  materials,  not  including  those 
minerals  classified  as  sand,  gravel,  clay,  etc.,  and  any  ledges, 
bowlders  or  stones  when  separate  from  masses  of  clay  or 
gravel;  bitumens,  including  asphalts,  oils  'and  tars;  wood: 
and  shells. 

At  the  present  time  these  natural  materials  are  used  in 
many  ways  and  in  innumerable  combinations.  There  is 
unlimited  opportunity  for  development  in  use  and  composi- 
tion, even  to  the  extent  of  the  discovery  of  some  method 
or  material  or  combinations  of  the  same  absolutely  new, 
and  perhaps  possessing  certain  qualities  that  would  accom- 
plish more  of  the  results  required  than  any  material  in  ex- 
istence at  present. 

The  more  common  uses  of  these  materials  are  so  well 
known  that  it  is  unwise  to  include  many  of  them  in  a  paper 
of  this  kind,  but  it  may  not  be  uninteresting  to  discuss  those 
cases  which  are  connected  with  conditions  which  should 
govern  the  selection  and  which  are  sometimes  in  dispute  or 
not  generally  known  or  perhaps  not  recognized  as  being  of 
importance.  This  the  writer  will  endeavor  to  do,  taking  up 
the  subjects  in  terms  of  the  natural  materials  and  others,  as 
already  defined,  and  considering  not  only  their  fitness,  but 
dangers  to  be  avoided  when  improperly  used  or  allowed  to 
remain  in  risky  positions. 

Loam  or  loamy  material  is  seldom  of  value,  particularly 
in  climates  subject  to  much  moisture  or  cold.  In  these  cli- 
mates, however,  it  is  sometimes  used  as  a  binder  under  cer- 
tain conditions  with  sand,  gravel  or  broken  stone  and  with 
bituminous  mixtures.  Even  this  use  is  to  be  avoided  when 
the  cost  of  other  materials  which  would  answer  the  purpose 
is  not  prohibitive,  because  the  value  of  the  loam  lies  alone 
in  the  fineness  of  its  particles,  which  enables  it  to  act  as  a 
filler.  It  is  so  quickly  acted  upon  by  moisture,  frost,  wind, 
etc.,  that  it  has  practically  no  stability.  In  climates  subject 
to  frost  action,  except  where  it  is  very  slight,  loam  should 
be  eliminated  as  much  as  possible  from  use  in  the  pavement 
material  and  should  not  be  allowed  to  remain  in  its  natural 
position  in  the  roadbed  within  less  than  12  ins.  of  the  bot- 
tom of  the  base  unless  the  road  is  to  be  subject  to  very 
light  traffic,  because  its  instability  and  tendency  to  decom- 
pose cause  the  surfacing  above  to  become  driven  out  of 
place  and  broken  up.  A  macadam,  either  water  bound  or 
bituminous,  is  more  disastrously  affected  in  this  way  than 
gravel,  as  the  gravel  surface  is  somewhat  loose  and  is  not 
ruined  even  if  it  does  go  out  of  place,  whereas  the  crust-like 
formation  of  macadam  or  bituminous  surfaces  is  liable  to 
breaking  and  to  greater  difficulty  in  restoring  afterward. 
Loamy  materials  -readily  absorb,  and  generally  after  absorp- 
tion retain  for  a  long  time,  moisture  which  when  present 
in  great  quantity  leads  to  tremendous  expansion  on  freezing. 
This  becomes  a  very  destructive  condition,  under  any  pave- 
ment, and  if  it  is  not  possible  or  expedient  to  avoid  placing 
the  pavement  on  or  too  near  the  loam,  every  possible  mean.* 
should  be  taken  to  keep  the  water  out  of  it. 

Sand,  in  its  natural  condition  is  very  seldom  adapted  to 
use  on  any  kind  of  road  surface  unless  used  with  some  other 
material  or  as  an  auxiliary  for  the  aid  or  relief  of  some  kin^ 
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of  surface.  Most  sands,  even  those  that  are  very  fine,  have 
qualities  which  make  such  use  desirable.  The  fact  has  been 
well  established  that  the  particles  of  sand,  when  used  in 
any  bituminous  or  cement  mixture  for  road  purposes,  should 
have  a  certain  gradation  from  coarse  to  fine  in  order  to 
obtain  the  greatest  strength  and  other  qualities  necessary 
for  superior  endurance  of  the  pavement.  It  has  been  found 
that  even  the  loose  sand  of  Cape  Cod  can  be  used  without 
grading  or  the  addition  of  other  materials,  except  asphalt 
or  asphaltic  oil  or  tar,  to  give  very  practical  results  for 
country  roads  even  when  subject  to  considerable  traffic  and 
some  heavy  teaming,  provided  there  is  excellent  drainage, 
particularly  of  the  subsoil.  This  type  of  pavement,  in  the 
work  done  with  the  Cape  Cod  sands,  is  but  an  approximation 
of  sheet  asphalt,  the  diflference  being  between  extreme  care 
taken  to  obtain  sands  of  proper  size,  form  and  quality,  and 
perfectly  adapteS  asphalt  for  the  sheet  asphalt  work,  and 
the  absence  of  any  particular  care  except  in  the  quality  of 
the  bitumen.  Excellent  results  from  sands  are  obtained 
when  used  in  mixtures  of  other  kinds,  with  gravel  or  broken 
stone.  Experience  has  proved  the  advantage  of  using  sand 
as  a  binder  in  laying  water  bound  macadam  under  certain 
conditions;  also  for  stopping  or  arresting  the  ravelling  of 
water  bound  macadam.  Its  use  with  blanket  or  film  coats  of 
bitumen  is  well  known.  It  frequently  happens  that  bitum- 
inous macadam  commences  to  break  up  under  traffic  from 
the  effect  of  moisture  and  frost  or  moisture  alone,  and  the 
prompt  application  of  a  layer  of  sand  an  inch  or  more  in 
thickness  over  such  spots  prevents  their  breaking  up.  Fine 
loamy  sands,  quicksands,  or  others  which  absorb  and  hold 
moisture  should  be  carefully  avoided  in  the  foundation,  as 
'their  presence  when  too  near  the  surface  will  lead  to  its 
destruction  sooner  or  later.  In  such  cases  the  same  pre- 
cautions and  methods  should  be  used  in  the  foundations  as 
when  loam  or  clay  is  present.  The  sand-clay  roads  are 
also  well  known,  but  they  are  of  little  value  in  climates 
where  frost  action  obtains.  Sand  is  so  various  in  its  com- 
position and  formation  and  the  results  so  various  that  un- 
less its  qualities  are  well  known  a  careful  study  and  analysis 
should  be  made  before  using  in  any  important  work.  The 
use  of  sand  not  qualified  for  the  desired  purpose  may  lead 
to  failure,  particularly  in  high  grade  bituminous  and  Port- 
land cement  mixtures. 

Gravel  occurs  in  such  a  multiplicity  of  forms  and  com- 
positions that  it  is  impossible  in  a  paper  of  this  kind  to 
cover  its  use.  Unless  composed  of  rock  which  is  too  soft,  or 
containing  too  much  fine  material,  it  is  very  valuable  as  a 
paving  material  and  may  be  used  in  many  different  ways  and 
for  all  kinds  of  traffic  except  that  of  extremely  heavy  weight. 
Its  presence  in  the  subgrade  is  desirable,  and  it  may  be  used 
to  advantage  in  most  foundations,  being  better  adapted  for 
that  purpose  on  extremely  soft,  moist  soils,  such  as  quick- 
sand, loam,  etc.,  than  stones  or  telford.  Its  excellent  quali- 
ties, however,  frequently  lead  to  its  use  where  traffic  con- 
ditions are  too  severe. 

Clay,  in  its  natural  state,  is  of  about  as  little  value  for 
road  purposes  as  anything  except  loam.  Its  presence  will 
generally  lead  to  the  failure  of  any  surface  that  may  be  laid 
directly  upon  it,  except  in  climates  free  from  frost  and  sur- 
faces subject  to  extremely  light  traffic.  ,  The  writer  con- 
siders that  pavement  a  failure  which  does  not  carry  the 
traffic  for  which  it  is  designed,  at  a  cost  of  construction  and 
maintenance  that  is  not  at  a  minimum,  although  he  realizes 
that  there  may  be  times  when  the  financial  condition  of  the 
community  makes  it  necessary  to  adopt  a  surface  that  will 
not  be  satisfactory  in  those  respects.  The  use  of  clay  in  the 
form  of  brick,  while  very  successful  from  every  point  of 
view,  under  proper  conditions,  has  failed  sometimes  for  ex- 
trinsic reasons.    U  j?  fgsfftfiftl  that  a  brick  pavement  should 


be  laid  upon  a  stable  base,  especially  in  those  climates  sub- 
ject to  frost  action.  It  should  not  be  used  under  very  heavy 
steel  tire  traffic.  The  writer  has  known  of  brick  pavements 
being  severely  critici»ed  when  the  fault  did  not  lie  in  the 
brick,  but  when  it  was  laid  on  imperfect  foundation,  or 
under  unsuitable  traffic  conditions,  or  both.  It  makes  an  ex- 
cellent surface  for  motor  vehicles,  and  need  not  be  slippery 
for  horses.  However,  tlie  greatest  care  should  always  be 
taken  by  means  of  testing  to  obtain  brick  of  proper  quality. 

Stone,  commonly  speaking,  is  generally  used  in  pave- 
ments by  the  following  methods:  In  foundations,  in  water 
bound  macadam,  bituminous  macadam,  bituminous  and  ce- 
ment concrete  and  stone  block  pavements.  There  is  fre- 
quently much  waste  of  money  in  laying  stone  foundations, 
as  they  are  often  put  in  where  unnecessary,  or  where  clean, 
stony,  or  sandy  gravel  would  not  only  serve  the  purpose,  but 
to  better  advantage.  This  depends  of  course  upon  local  con- 
ditions. The  question  is  constantly  arising  between  a  choice 
of  bituminous  macadam  or  concrete  and  water  bound  maca- 
dam. Almost  always  the  choice  depends  upon  the  volume 
and  nature  of  the  traffic.  Water  bound  macadam  will  not 
carry  any  appreciable  volume  of  motor  vehicle  traffic  unless 
protected  on  the  surface  by  some  bituminous  or  other  treat- 
ment, and  even  then  the  traffic  must  be  light.  Where  there 
is  much  horse-drawn  traffic  it  is  sometimes  better  to  surface 
with  water  bound  macadam,  thus  obtaining  a  surface  which 
•is  generally  less  slippery,  even  if  reconstruction  is  frequently 
necessary.  There  is  much  to  be  said  as  to  a  choice  between 
bituminous  macadam  and  bituminous  concrete,  but  as  with 
most  other  materials,  much  depends  upon  local  conditions. 
There  is  a  wide  difference  to  be  obtained  in  the  quality  of 
either  of  these  pavements.  This  may  be  due  to  different 
methods,  and  is  sure  to  follow  variation  in  the  quality  of 
either  the  mineral  aggregate  or  the  bitumen.  In  the  writer's 
opinion  the  local  conditions  should  govern  the  choice  and 
always  the  best  materials  available  should  be  obtained.  It  is 
not  necessary,  beside  being  dangerous,  to  copy  any  set 
specifications  covering  these  methods,  and  is  impracticable 
to  lay  down  rules  to  be-  followed  in  making  a  choice.  The 
natural  materials  that  are  most  available  should  be  taken  and 
used  to  the  best  advantage  according  to  their  peculiar  quali- 
ties. In  many  cases  stone  blocks  might  be  used  to  much 
better  advantage  than  they  are,  provided  more  pains  were 
taken  in  laying  the  pavement,  as  well  as  in  making  the  blocks. 
For  those  reasons  many  cities  are  now  suffering  from  rough 
stone  pavements.  As  stone  pavements  of  good  quality  are 
probably  the  most  permanent  and  will  carry  the  heaviest 
traffic,  they  deserve  more  consideration  than  they  have 
generally  received.  There  is  a  diflference  of  opinion  as  to  the 
wearing  quality  of  certain  kinds  of  stone. 

Bituminous  pavements  provide  for  all  kinds  of  traffic  except 
the  heaviest,  by  which  is  meant  the  extremely  heavy  traffic 
to  be  found  in  the  large  cities.  Bituminous  pavements  have 
been  the  subject  of  so  much  discussion,  and  their  uses  are 
so  familiar,  that  this  paper  will  only  mention  in  a  brief  way 
the  more  common  methods,  surface  treatments  and  surface 
compositions,  by  either  the  penetration  or  mixing  method. 
As  stated  under  the  use  of  broken  stone,  surface  treatments 
of  bituminous  materials  on  water  bound  macadam  should 
only  be  used  when  the  traffic  is  light,  or  where  it  is  ex- 
tremely desirable  to  have  a  good  footing  for  horses,  and  in 
such  cases  where  the  traflSc  is  at  all  heavy,  it  is  better  not 
(o  adopt  the  blanket  coat  method,  but  to  use  the  film  coat 
method,  so-called.  The  choice  betwen  tars,  oils  and  asphalts 
is  often  difficult  to  make.  It  is  not  possible  to  apply  so-called 
heavy  oils  or  tars  except  hot  and  in  a  blanket  coat,  as  their 
consistencies  are  such  that  a  considerable  body  of  material  is 
necessary  to  keep  its  place  on  the  surface  of  the  roid.  The 
lighter  materials,  which  can  be  sprayed  on  cold,  to  cover 
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the  surface  in  much  smaller  quantity,  will  generally  give  more 
satisfactory  and  economical  results.  This  is  particularly 
true  of  so-called  cut-backs  or  diluted  asphalts.  There  are 
cases  where  tars  for  surface  treatment  seem  to  give  better 
results  than  other  materials,  and  the  same  may  be  said  of 
nearly  all  materials  used  for  surface  treatments.  Bituminous 
or  other  surface  applications  on  macadam  or  gravel,  or  even 
on  cement  concrete,  will  never  remain  long  enough  to  be 
economical  where  there  is  heavy  teaming  with  steel-tired 
vehicles.  Usually  sufficient  care  is  not  taken  in  using  bitum- 
inous materials  in  penetration  or  mixed  work.  Where  proper 
care  is  taken  in  selecting  the  right  kind  of  bitumen,  and  the 
right  kind  of  mineral  aggregate,  and  in  the  workmanship  all 
the  way  through,  bituminous  pavements  and  surfaces  should 
prove  more  economical  than  any  others  for  all  traffic  of  the 
present  day,  except  for  that  which  is  very  light  or  very  heavy. 
It  may  not  always  be,  however,  the  most  desirable,  partly  on 
account  of  slipperiness  which  sometimes  obtains,  or  local 
reasons.  Its  widely  diversified  qualities  permit  of  its  use 
under  many  different  constructive  conditions,  and  in  pave- 
ments of  very  great  difference  in  cost.  It  enables  us  to  use 
sands,  gravels,  and  rocks  which  would  be  practically  worth- 
less alone  or  with  any  other  material  than  bitumen.  Bitum- 
inous pavements  have  failed  because  of  improper  conditions 
in  the  base.  Bituminous  pavements  do  not  fail  any  more  than 
other  kinds  of  pavements,  when  laid  under  suitable  condi- 
tions, and  composed  of  good  bitumen,  with  the  proper  min- 
eral aggregate. 

The  choice  of  materials  also  depends  somewhat  upon  the 
treatment  of  the  foundation.  Moisture,  with  frost  action, 
according  to  their  degrees  of  intensity,  with  heavy  traffic, 
usually  require  the  most  expensive  and  strongest  pavements. 
So  much  depends  upon  drainage  in  such  cases  that  where  it 
is  possible  to  obtain  deep,  open  ditches  on  each  side  of  the 
road,  certain  pavements  will  succeed  without  artificial  foun- 
dation where  without  the  side  ditches  or  drains,  even  the 
strongest  pavement  would  fail,  as  for  instance,  Portland 
cement  concrete,  or  stone  block  on  a  concrete  base.  For  the 
sake  of  comparison,  consider  climates  where  there  is  no  frost 
action  with  that  of  New  England.  In  countries  where  there 
is  no  frost  action  it  would  be  extravagant  to  build  the  types 
of  road  required  in  New  England  or  similar  climates.  On 
the  other  hand,  it  is  impossible  to  build  such  light  or  thin 
pavements  in  New  England  as  could  successfully  be  built 
in  those  climates  free  from  frost  action,  or  comparatively  so, 
and  to  have  them  withstand  the  weather  conditions. 

City  streets  and  the  streets  of  the  larger  villages  until 
recently  were  considered  in  a  separate  class  from  country 
roads,  but  during  the  past  few  years,  and  principally  due  to 
the  ever  increasing  weight  and  volume  of  traffic,  the  main 
through  roads  and  those  connecting  the  larger  centers  of 
population,  have  come  to  be  recognized  as  requiring  practi- 
cally the  same  treatment  as  city  streets.  Sometimes  this 
treatment  is  more  costly,  as  in  the  case  of  old  highways 
where  the  foundations  and  drainage  have  to  be  taken  care  of, 
as  well  as  the  grades  and  alignments. 

The  greatest  skill  and  wisdom  is  necessary  m  the  recon- 
struction of  old  surfaces.  There  is  much  difference  of  opin- 
ion, and  after  all,  the  selection  of  materials  in  any  case  de- 
pends more  than  any  other  thing  upon  the  knowledge  and 
judgment  of  those  making  the  selection.  Advantage  should 
be  taken  of  the  proximity  of  any  natural  materials  that  may 
possibly  exist.  This  makes  it  necessary,  if  the  wisest  and 
most  economical  selections  are  to  be  made,  to  have  a  knowl- 
edge as  wide  as  possible  of  all  various  types  of  surfaces,  and 
all  materials  that  are  used  for  such  purposes,  including  the 
materials  in  their  natural  state.  It  is  with  this  in  mind  that 
the  writer  has  ventured  to  discuss  in  a  rudimentary  way  the 
simpler  applications  of  the  natural  materials  in  their  more 
common  uses. 


Street  Railway  Track  Construction  in 
Paved  Streets 

By  R.  KEITH  COMPTON 

Importance  of  Construction. — One  of  the  most  difficult 
problems  which  a  municipal  engineer  faces  in  street  improve- 
ment of  today  is  the  premanency  of  the  street  railway  track 
construction.  On  this  point  hinges  the  durability  and  in- 
tegrity of  that  portion  of  the  pavement  immediately  in  the 
railway  area  and  adjacent  thereto.  Even  in  outlying  suburban 
sections,  pavements  on  streets  where  railway  tracks  exist  are 
more  difficult  to  construct  and  maintain  than  on  streets  where 
no  tracks  exist.  The  situation  is  intensified  when  similar 
streets  are  to  improved  in  heavy  traffic  sections  of  busy 
cities. 

Early  History. — The  speaker  takes  the  liberty  of  introduc. 
ing  into  this  subject  his  experience  in  the  City  of  Baltimore, 
where  this  matter  has  been  given  most  careful  attention,  both 
by  the  municipal  authorities  and  the  street  railway  officials. 
In  collecting  data  on  this  subject  from  the  principal  cities 
of  this  country  we  find  that  other  cities  have  passed  through 
similar  experiences.  Some  fifteen  years  ago  it  was  the  prac- 
tice of  street  railway  companies  to  lay  the  ties  directly  on  the 
original  earth  foundation  of  the  street,  tamping  up  with 
whatever  local  material  was  convenient.  Consequently  track 
structures  had  absolutely  no  stability  other  than  that  given 
by  the  natural  earth  foundation  existing  in  the  street,  so 
that  within  a  few  months  after  the  street  was  improved  and 
opened  to  traffic  the  rails  would  vibrate  under  the  movement 
of  cars  and  heavy  trucks,  with  the  result  that  cracks  would 
develop  in  the  paving  adjacent  to  and  for  several  feet  on 
either  side  of  the  rails,  causing  rapid  disintegration  of  the 
paving,  particularly  in  the  case  of  sheet  asphalt.  If  the  pave- 
ment were  of  stone  or  vitrified  block,  cracks  would  develop 
and  the  paving  blocks  would  soon  begin  to  "work"  and  loosen 
up.  Within  twelve  months  the  paving  in  the  railway  area 
would  be  in  such  condition  as  to  seriously  impair  the  use- 
fulness of  the  street.  This  disintegration  did  not  confine 
itself  to  the  railway  area,  but  would  gradually  encroach  upon 
the  city  area. 

The  next  development  in  this  construction  was  the  installa- 
tion of  gravel  ballast.  This  was  somewhat  of  an  improvement 
over  the  original  construction,  the  only  difference  being  that 
the  development  of  cracks  and  disintegration  was  somewhat 
postponed.  Gravel,  being  round  and  smooth,  would  shift 
under  the  strain  of  passing  traffic,  with  results  most  damag- 
ing to  the  paving. 

The  crushed  stone  ballast  was  then  used.  On  suburban 
streets  with  light  car  and  vehicular  traffic  this  was  a  de- 
cided improvement,  and  in  some  instances  the  results  ob- 
tained, both  as  to  track  construction  and  maintenance  of  pav- 
ing, were  most  desirable.  Care,  however,  had  to  be  taken  by 
the  track  gangs  to  see  that  most  careful  tamping  was  done. 
The  rock  ballast  construction,  however,  in  heavy  traffic 
downtown  streets,  did  not  give  the  results  desired,  so  that  in 
the  past  few  years  many  cities  have  been  installing  a  con- 
crete slab,  from  6  to  8  ins.  in  depth,  under  the  ties,  then 
brought  up  and  completely  enveloping  the  ties  in  concrete, 
and  the  concrete  foundation  for  the  paving  installed  on  top  of 
this. 

Right  here  it  may  be  well  to  note  the  following  list  of  cities 
which  have  used  or  are  using  concrete  as  a  foundation  for 
track  construction,  in  whole  or  in  part.  Most  municipalities 
do  not  use  it  exclusively,  but  use  concrete  in  the  heavy  traf- 
fic sections,  and  rock  ballast  in  the  suburban  sections  where 
car  and  vehicular  traffic  is  light,  or  where  the  paving  of 
streets  may  not  be  regarded  as  permanent  on  account  of  the 
surrounding  property  being  undeveloped.     This  information 
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was  obtained  in  1913  and  1914  through  correspondence  witu 
municipal  officials  in  the  respective  cities.  These  cities  are 
as  follows:  New  Orleans,  La.,  Chicago,  III.,  Buffalo,  N.  Y., 
St.  Louis,  Mo.,  Norfolk,  Va.,  Boston,  Mass.,  Detroit,  Mich., 
New  York  (Brooklyn),  Cleveland,  O.,  Nashville,  Tenn., 
Memphis  Tenn.,  Springfield,  Mo.,  Birmingham,  Ala.,  Dayton, 
O.,  Cincinnati,  O.,  Baltimore,  Md. 

It  is  a  fact  that  traction  engineers  as  a  rule  object  to 
concrete  under  the  ties,  claiming  three  distinct  disadvantages: 

Objections  of  Traction  Officials. — First,  that  concrete  under 
the  ties  makes  the  track  construction  entirely  too  rigid,  and 
that  rock  ballast  gives  equally  as  good  results  and  overcomes 
this  rigidity  in  that  it  allows  a  certain  amount  of  resiliency, 
and  that  such  resiliency  is  necessary,  otherwise  undue  wear 
will  take  place  on  the  rails  from  passing  cars,  and  that  rigid 
track  construction  is  hard  on  the  equipment.    - 

Second,  that  in  case  of  reconstruction  the  railway  company 
is  put  to  an  unnecessary  expense  removing  the  concrete  so 
as  to  replace  defective  or  disintegrated  ties  with  new  ones. 

Statistics  show  that  there  is  no  real  ground  for  the  first 
objection,  and  even  if  there  were,  this  can  be  overcome  by 
keeping  the  concrete  base  an  inch  or  so  low  and  bedding  the 
ties  in  a  thin  bed  of  loamy  sand  on  top  of  the  concrete  slab. 
Care  should  be  taken,  however,  to  bring  the  concrete  up  on 
the  ends  of  the  ties  so  as  to  confine  the  sand  and  prevent  its 
shifting. 

The  second  objection  can  be  overruled  by  the  fact  that  in 
replacing  worn-out  or  disintegrated  ties,  the  railway  com- 
pany does  not  have  to  remove  any  more  concrete  than  it 
would  otherwise  remove  were  the  pavement  only  on  a  con- 
crete foundation  of  the  usual  thickness,  as  will  be  hereafter 
shown  by  the  method  of  construction  followed  by  the  City 
of  Baltimore.  Furthermore,  statistics  compiled  by  the  Board 
of  Supervising  Engineers  in  the  City  of  Chicago,  who  have 
been  giving  this  matter  most  thorough  study  for  the  past 
eight  years,  show  that  sound  yellow  pine  ties,  thoroughly 
embedded  in  concrete,  are  almost  indestructible. 

Another  and  third  objection  made  by  the  traction  officials  is 
that  the  car  lines  have  to  be  diverted,  either  by  means  of  lay- 
ing a  third  and  temporary  track  on  the  street  to  be  improved, 
or  if  the  street  is  so  narrow  as  to  prohibit  this,  there  has  to 
be  an  entire  re-routing  of  the  cars,  causing  by  either  method 
serious  inconvenience  to  the  public  and  disorganization  of 
the  car  company's  traffic  schedule.  This  claim  can  also  be 
arcrruled  by  a  method  which  the  speaker  will  outline  to  you 
later,  as  followed  by  the  City  of  Baltimore. 

The  experience  of  all  municipal  engineers  along  this  line 
has  probably  been  the  same. 

Baltimore  Work. — Owing  to  the  flat  refusal  of  the  traction 
authorities  to  install  permanent  construction,  many  of  us 
have  had  to  resort  to  legislative  bodies  for  relief.  In  the 
beginning  of  the  year  1914  the  situation  in  the  City  of  Bal- 
timore wjs  thoroughly  studied,  both  by  the  municipal  en- 
gineers and  the  traction  officials,  with  the  result  that  the 
State  Legislature  of  Maryland  was  appealed  to  by  the  muni- 
cipality and  a  law  was  passed  putting  the  character  of  foun- 
dation under  the  ties  of  the  several  street  railway  companies 
and  steam  railroads  under  the  jurisdiction  of  the  Paving 
Commission,  with  power  to  decide  whether  such  foundation 
should  be  of  plain  ballast  or  concrete.  The  commission  de- 
cided that  in  heavy  traffic  downtown  streets  concrete  con- 
struction, 6  ins.  thick,  under  and  around  the  ties,  was  neces- 
sary, but  that  in  the  outlying  suburban  section  where  the 
traffic  was  light  and  street  development  more  or  less  of  an 
uncertainty,  awaiting  property  development,  rock  ballast 
could  be  used. 

The  traction  officials  were  informed  that  they  could  install 
the  ties  immediately  on  top  of  the  concrete  or  install  a 
cushion  between  the  top  of  the  concrete  and  the  bottom  of 
the  ties.    They  chose  the  former. 


It  may  be  interesting  to  note  here  that  in  the  downtown 
business  section  of  Baltimore  the  streets  are  exceedingly 
narrow,  not  over  40  ft.  in  width  between  curbs,  and  there  is 
no  room  for  a  temparary  third  track.  Furthermore,  the 
gauge  is  of  odd  dimension,  namely  S  ft.  4^  ins.,  so  that  the 
track  area  takes  up  more  space  than  in  most  cities.  It  was 
also  impossible,  owing  to  congestion,  to  divert  the  cars  to 
other  streets.  In  order,  therefore,  to  meet  this,  the  third- 
objection  of  the  traction  oflicials,  it  became  necessary  to 
install  the  concrete  without  interruption  to  car  traffic.  It 
was  at  first  thought  that  this  could  be  done  by  blocking  up 
the  tracks  an  inch  or  so  above  the  exact  grade,  installing  the 
concrete,  allowing  it  to  set  and  lowering  the  tracks  to  the 
proper  and  exact  grade.  The  conclusion  was  reached,  how- 
ever, that  this  would  not  only  be  very  expensive,  but  hardly 
feasible,  so  that  it  was  then  determined  to  pursue  the  pene- 
tration method.  This  was  done  by  bringing  tlie  tracks  to  the 
exact  grade  and  ballasting  with  crushed  stone  from  1J4  to 
2H  ins.  in  size,  free  of  dust  and  small  particles,  and  tamping 
the  same  thoroughly  as  in  ballasting  ordinary  track,  care 
being  taken  to  thoroughly  tamp  the  ballast  and  make  the 
same  carry  the  strain  of  passing  cars,  then  applying  a  thin 
cement  grout. 

In  improving  streets  containing  railway  tracks  the  forces  of 
the  railway  company  and  that  of  the  paving  contractor  have 
to  work  in  conjunction.  The  railway  area  is  first  graded  out 
to  the  subgrade  of  the  paving  by  the  paving  contractor.  The 
railway  company  then  takes  charge  and  grades  out  to  a  point 
6  ins.  below  the  bottom  of  the  ties.  New  rails  and  ties  are 
then  installed  where  necessary,  together  with  any  new  special 
work.  The  ballast,  of  the  size  and  depth  previously  noted, 
is  then  placed  and  thoroughly  tamped  under  the  ties  and  up 
to  a  point  2  ins.  above  the  bottom  of  the  ties,  the  rails 
brought  to  the  proper  grade  and  line,  and  when  the  entire 
construction  is  "tight"  the  penetration  begins. 

The  grouting  mixture  is  composed  of  1  part  cement  to  2 
parts  sand,  and  is  of  about  the  consistency  of  thin  cream. 
The  operation  is  readily  done  without  interruption  to  car 
traffic  by  the  use  of  a  small  continuous  mixer  (known  as  the 
Coltrin  mixer)  placed  just  outside  of  and  parallel  with  the 
railway  tracks,  with  a  flexible  chute,  in  two  sections,  to  con- 
vey the  grout  from  the  mixer  to  the  ballast.  Starting  on  the 
down-grade  end  and  working  up-grade,  the  thin  grout  is  pen- 
etrated into  the  stone  ballast,  which,  as  previously  noted,  has 
already  been  securely  tamped  and  made  to  carry  the  strain 
of  the  passing  cars.  As  already  noted,  the  chute  is  flexible 
and  in  two  sections.  When  a  car  comes  along  the  first  sec- 
tion is  thrown  out  of  service  and  the  second  section  is  low- 
ered to  the  ballast  at  about  the  ends  of  the  ties  and  the  mixer 
kept  in  service.  After  the  car  passes  the  first  section  is 
thrown  back  in  service. 

It  is  true  that  during  this  operation  some  movement  occa- 
sionally occurs  in  the  tracks,  but  there  is  a  city  inspector  on 
the  work  at  all  times  who  hunts  for  and  locates  loose  ties  and 
they  are  immediately  tamped  up  with  green  concrete. 

The  natural  supposition  is  that  sufficient  movement  of  the 
ties  and  and  track  would  occur  to  injure  the  concrete  while 
setting,  but  this  is  not  true  if  the  work  is  carefully  handled 
and  executed.  On  on'e  street  in  Baltimore  this  work  was 
successfully  handled  with  five  different  lines  ol  cars  passing 
up  and  down  the  street  with  but  20  seconds  headway  at  times 
during  the  day,  while  on  another  piece  of  work  it  was  suc- 
cessfully installed  with  eleven  different  lines  of  cars  passing 
ever  the  special  work  with  less  than  20  seconds  headway  at 
short  intervals  during  the  day.  The  resultant  mixture  is 
about  1  of  cement,  2  of  sand  and  5%  of  stone,  with  the  con- 
crete very  dense,  as  the  ballast  has  been  thoroughly  tamped 
and  voids  reduced  to  a  minimum. 

This  ends  the  work  of  the  railway  company,  as  after  this 
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section  of  concrete  is  installed,  the  paving  contractor  again 
takes  charge,  installing  the  concrete  base  for  the  pavement 
immediately  on  top  of  the  railway  base,  and  then  the  paving. 

As  a  rule,  there  is  no  bond  between  the  paving  slab  in- 
stalled by  the  railway  company  and  the  paving  base  installed 
by  the  paving  contractor,  because  generally  the  former  is 
several  blocks  ahead  of  the  latter,  and  in  the  meantime  the 
concrete  slab  has  set.  This  therefore  overrules  the  second 
claim  of  the  traction  officials,  and  the  penetration  method 
pursued  meets  the  third  claim. 

One  of  the  principal  points  gained  by  this  form  of  con- 
struction is  that  it  shows  up  very  clearly  every  weak  place 
during  the  progress  of  the  work.  All  loose  or  poorly  tamped 
ties  are  made  apparent  by  the  bubbling  or  oozing  up  of  the 
grout  as  a  car  passes  over.  Failures  in  finished  pavement  are 
avoided  by  immediately  tamping  such  ties,  which  in  many 
cases  would  -otherwise  have  been  overlooked.  It  has  been 
found  by  careful  cuts  made  in  the  finished  work  that  this 
grout  when  properly  applied  penetrates  the  ballast  to  the 
subgrade,  forming  excellent  concrete,  and  insures  solid  track 
construction,  free  from  vibration,  upon  which  the  life  of  any 
pavement  in  the  railway  area  depends. 

From  records  kept  and  compiled  by  the  Paving  Commis- 
sion it  has  been  found  that  the  total  extra  cost  of  this  con- 
struction over  plain  ballast,  including  labor  and  material,  is 
about  52  cts.  per  lin.  ft.  of  single  track. 

In  the  last  two  years  about  10  miles  (single  track)  of  such 
construction  has  been  installed  in  the  City  of  Baltimore  by 
this  process,  in  the  busiest  streets  of  the  city,  and  car  traffic 
interfered  with  to  such  a  limited  extent  that  you  hear  no 
complaint  whatever  from  the  traveling  public  during  the 
course  of  the  work.  Included  in  the  10  miles  of  single  track 
will  be  found  all  classes  of  paving  within  the  railway  area — ■ 
sheet  asphalt,  wood  block,  granite  block,  vitrified  block  and 
scoria  block. 

Type  of  Pavement. — It  has  been  suggested  that  this  subject 
could  properly  include  a  discussion  as  to  the  type  of  pave- 
ment between  and  adjacent  to  the  rails  which  has  been  found 
most  satisfactory.  The  most  satisfactory  type  of  pavement 
in  the  railway  tracks  on  heavy  traffic  streets  is  granite  block, 
with  a  cement  filler.  Excellent  results  have  been  obtained 
in  Baltimore  with  the  recut  granite.  The  old  blocks  are  from 
8  to  14  ins.  in  length.  The  8-in.  blocks  are  re-headed,  while 
the  14-in.  ones  are  split,  making  altogether,  blocks  smaller 
and  much  more, uniform  in  size  than  the  standard  new  block. 
The  result  is  a  very  uniform,  even  surface,  an  excellent  pave- 
ment for  track  areas. 

On  streets  which  may  be  half  business  and  half  residential, 
or  in  the  retail  districts,  vitrified  blocks  should  be  used. 

All  block  pavements  should  be  laid  on  a  cement-sand 
cushion. 

On  strictly  residential  streets  of  very  light  traffic  sheet 
asphalt  has  been  used,  but  the  speaker  rather  deplores  the 
use  of  this  material  within  the  track  areas. 

The  block  pavements  are  usually  laid  between  the  extreme 
outer  rails,  including  the  dummy,  with  two  rows  of  liners  on 
the  outside  of  each  outer  rail.  Selected  granite  block,  on  a 
mortar  bed,  is  most  desirable  as  liners  on  heavy  traffic  streets. 
On  streets  of  lighter  traffic  and  residential  streets,  wood 
block,  414  ins.  deep,  thoroughly  embedded  in  the  concrete 
and  on  a  mortar  bed,  give  most  excellent  results  as  liners 
and  an  excellent  finish  to  the  street,  particularly  where  sheet 
asphalt  is  laid  from  the  rails  to  the  gutters. 

In  order  to  cheapen  the  cost  of  track  paving  our  policy  the 
latter  part  of  last  year  was  to  install  sheet  asphalt  in  the 
dummy  strip,  where  there  is  very  little  traffic,  and  which  will 
give  good  results  if  the  track  work  is  stable.  We  will  follow 
this  policy  almost  exclusively  this  year,  as  a  modification  of 
our  former  standard,  where  asphalt  is  used  between  the  rails 
and  curb. 


Track  Details. — The  rails  are  usually  of  the  Trilby  type, 
105  lbs.  to  the  yard,  7  ins.  deep,  with  a  slight  bevel  on  the 
outer  paving  edge.  With  this  rail,  and  the  use  of  steel  tie 
plates  and  screw  spikes,  tierods  may  be  eliminated,  and  by 
the  elimination  of  the  rods  better  results  from  a  paving  point 
of  view  are  obtained.  Tierods  are  a  nuisance  in  track  paving, 
causing  a  great  amount  of  cutting  if  a  block  pavement  is 
used,  and  usually  have  to  be  placed  below  the  center  of  the 
rail  in  case  sheet  asphalt  is  used  in  order  to  have  them  in 
the  concrete  instead  of  in  the  binder. 

Comparison  of  Mixing  and  Penetration  Methods. — Good 
construction  could  unquestionably  be  obtained  by  the  re- 
routing of  the  cars,  either  by  means  of  a  third  track  and 
cross-overs  or  by  diverting  the  cars  to  other  streets,  thereby 
allowing  the  concrete  to  be  placed  by  the  ordinary  mixing 
method  and  at  the  same  time  allowing  time  for  the  concrete 
slab  to  set  before  car  traffic  is  again  restored.  While  this 
method  is  a  safer  way,  it  is  much  more  expensive  than  the 
penetration  method.  Unquestionably  excellent  results  have 
been  obtained  by  the  latter  method  such  as  has  been  de- 
scribed, its  attractiveness  being  that  it  is  cheaper  as  to  first 
cost,  owing,  principally,  to  the  economical  manner  in  which 
the  materials  can  be  handled,  and  it  overcomes  the  principal 
objection  of  traction  officials,  namely  interruption  to  car 
traffic,  which  is  of  course  a  serious  objection. 

In  order  to  obtain  good  results  with  the  penetration 
method,  every  detail  must  be  carefully  looked  after  by  the 
inspectors,  such  as  the  quality  and  size  of  the  stone  com- 
posing the  ballast,  the  tamping,  and  the  mixing  and  placing 
of  the  grout.  Frequent. test  holes  should  be  cut  in  order  to 
see  thai  thorough  penetration  is  secured,  and  wherever  pos- 
sible the  penetration  should  be  started  at  the  down-grade 
end  of  a  block  and  proceeded  with  up-grade. 

Conclusions. — Under  the  old  system  of  earth  foundation  or 
ballast,  failures  and  troubles  were  numerous.  Under  the  new 
system  of  concrete  under  the  ties,  installed  as  has  been 
described,  the  percentage  of  trouble  is  infinitesimal,  the 
principal  defects  being  at  crossings  and  around  special 
work.  It  proves  conclusively  that  for  strictly  up-to-date 
permanent  construction,  both  for  the  street  railway  system 
and  the  pavement,  the  ties  should  be  laid  on  a  concrete  base, 
from  6  to  8  ins.  in  thickness,  and  completely  enveloped  in 
the  same. 


A  Contractor's  Suggestion  to  Engineers  and 
Inspectors 

By  JOHN  H.  GORDON 
Contractor  for  Road  Improvement,  Albany,  N.  Y. 

Due  consideration  of  the  title  of  this  paper  and  an  ade- 
quate study  guided  by  the  experience  of  the  average  con- 
tractor leads  us  to  the  conclusion  that  "suggestions  from 
the  contractor  to  the  engineer  and  inspector"  must  reach  him 
through  the  highway  commissioner  and  his  immediate  depu- 
ties in  order  to  be  eflfective.  For  the  policy  of  the  commis- 
sioner becomes  immediately  upon  his  accession  the  policy  of 
the  rank  and  file,  his  opinions,  his  point  of  view,  his  very  idio- 
syncrasies are  at  once  reflected  in  his  subordinates.  If  he  be 
perchance  a  believer  in  brick  construction  for  state  highways, 
the  department  immediately  uncovers  a  host  of  advocates, 
exponents,  and  experts  for  this  form  of  construction;  but 
should  he  be  succeeded  by  a  commissioner  who  is  in  favor 
of  bituminous  macadam,  the  erstwhile  brick  advocates  sub- 
side and  are  replaced  or  join  the  ranks  of  the  advocate  of 
the  bituminous  roads.  This  reflection  of  policy  is  carried  out 
even  in  detail,  and  if  we  find  one  administration  with  a  hobby 
for  nice  looking  culverts  it  will  leave  behind  culverts  with 
a  finish  that  would  do  justice  to  a  household  mantel;  buf 
should  this  commissioner  retire  and  his  successor  be  particu- 
lar about  shoulders  and  slopes  we  will  find  the  culvert  work 
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resuming  its  proper  importance  in  construction  and  now 
we  have  a  modeled  and  molded  shoulder  and  a  mathemati- 
cally correct  slope.  This  attitude  upon  the  part  of  the  sub- 
ordinates is  very  natural  and  very  normal.  There  are,  of 
course,  some  intrepid  spirits,  generally  among  the  older  and 
more  experienced  men,  who  always  bear  in  mind  the  funda- 
mental and  are  respectfully  but  not  unduly  impressed  by 
the  various  hobbies  that  they  are  confronted  with.  We  are 
therefore  led,  as  stated  in  the  beginning,  to  the  inevitable 
conclusion  that  if  the  contractors  are  to  make  their  position 
plain  and  their  experience  of  value  and  effect  they  must  ad- 
dress themselves  to  the  highway  commissioners  and  their 
deputies. 

The  form  of  contract  in  use  in  most  of  the  states  and  mu- 
nicipalities is  a  relic  of  the  dark  ages  and  contains  certain 
stock  sentences  and  paragraphs  that  are  absolutely  unfair 
to  the  contractor  and  are  never  included  in  contracts  be- 
tween  individuals.  These  clauses  seek  to  make  the  contrac- 
tor liable  not  only  for  his  own  mistakes  and  misfortunes, 
and  the  ordinary  hazards  of  construction,  but,  in  unmistak- 
able terms,  fasten  upon  him  the  liability  for  the  errors,  ineffi- 
ciency, or  carelessness  of  the  state's  agents  and  employees. 

We  find  in  many  of  these  contracts  the  clause:  "The  Con- 
tractor further  agrees  that  he  will  make  no  claim  against 
the  State  by  reason  of  estimates,  tests,  or  representations 
of  any  officer  or  agent  of  the  State."  We  find  further  in 
this  same  form,  that  the  "contractor  assumes  all  responsi- 
bility for  damages  through  the  negligence  of  himself  or  his 
agents  or  employees" — all  proper  enough,  but  we  find  added, 
"or  for  any  other  cause."  I  might  cite  further,  but  from 
these  two  quotations  it  is  apparent  that  there  is  a  one-sided- 
ness  to  this  form  which  is  revolting  to  every  man's  sense 
of  justice  and  fair  play.  The  phrases  are  old  offenders,  but 
it  is  time  they  were  finally  removed.  The  whole  form  of 
contract  needs  revision;  it  should  be  made  modern;  it  should 
be  drawn  with  due  regard  to  the  rights  of  both  parties,  and 
the  great  states  and  municipalities  should  assume  for  their 
agents  that  responsibility  which  they  demand  of  the  contrac- 
tor for  his  employees.  The  inexperienced  and  timid  in  offict 
too  often  take  refuge  behind  these  clauses,  and  the  con- 
tractor's only  recourse  is  the  courts  where  he  has  been  met 
before  now  with  the  charge  of  the  judge,  that  having  signed 
a  contract  carrying  these  clauses  he  is  liable,  however  unjust 
the  clauses  themselves  may  be. 

The  form  of  contract  is  important,  it  is  most  important 
because  it  is  basic,  but  it  is  with  the  specifications  that  the 
conractor  is  thrown  into  daily,  almost  hourly,  contact,  and  it 
is  to  be  regretted  that  most  specifications  carry  this  same 
defect  of  refusal  upon  the  part  of  the  state  to  definitely  de- 
fine and  assume  its  own  responsibility.  Throughout  most 
you  will  find  the  clause  "and  to  the  satisfaction  of  the  Engi- 
neer." There  are  places  where  this  clause  may  be  necessary, 
but  too  often  it  is  due  to  the  neglect  to  define  just  what  is 
intended  and  wanted,  and  the  contractor  is  at  the  mercy  of 
the  Tarying  ideas,  and  shifting  fancies  of  the  different  engi- 
neers. Of  the  same  class  is  the  oft-recurring  phrase  "accord- 
ing to  plans,  or  as  ordered  by  the  Engineer,"  sometimes  nec- 
essary, but  usually  a  shield  to  protect  the  engineer  from  his 
own  or  his  superiors'  hastiness  or  mistakes  and  place  the 
burden  on  the  contractor.  And  under  that  clause  of  the  con- 
tract that  I  have  quoted  relieving  the  state  from  the  respon- 
sibility for  the  "statements"  of  the  engineers  the  contractor 
has  no  legal  recourse  should  the  commissioner  repudiate  the 
orders  of  his  engineers.  Some  contracts  specifically  state 
that  the  commissioner  shall  not  be  bound  by  the  instructions 
or  orders  delivered  to  the  contractor  by  the  engineer. 

The  inequality  in  inspection  is  as  marked  as  it  is  deplorable 
and  much  of  it  could  be  eliminated  if  care  were  taken  to  ac- 
curately state  what  is  meant  and  intended. 

This  care  should  begin  with  the  preliminary  survey  which 


is  too  often  made  hurriedly  or  under  adverse  weather  con- 
ditions, and  when  the  actual  construction  begins  the  con- 
tractor finds  that  his  work  is  radically  different  from  his 
idea  as  derived  from  the  plans  and  specifications.  Final  sur- 
veys of  excavation  and  e"hibankment  at  times  show  as  great  a 
discrepancy  as  25  per  cent.,  although  no  great  departure  has 
been  made  from  the  plans — a  result  scarcely  excusable.  The 
preliminary  survey  should  be  made  with  the  utmost  care 
and  the  plans  and  specifications  drawn  therefrom  should  be 
the  subject  of  the  most  careful  thought  and  study,  and  when 
finally  adopted  should  not  be  lightly  changed.  The  location 
of  the  material  to  be  used  should  be  definitely  and  exactly 
stated  and  the  responsibility  for  these  locations  and  quality 
of  material  should  rest  with  the  state.  Should  these  sources 
of  supply  be  exhausted  or  deteriorate  in  quality  it  should  be 
the  state's  burden  to  bear  the  loss  and  not,  as  now  in  many 
contracts,  the  contractor's.  No  impartial  tribunal  could  rule 
otherwise. 

A  word  here  as  to  the  quality  of  materials:  The  rise  and 
progress  of  the  testing  bureaus  has  been  rapid.  Has  too  much 
weight  been  given  to  their  reports?  And  is  it  liot  true  that 
actual  results  in  construction  have  been  disregarded  because 
of  conflict,  even  slight,  with  theoretical  test  reports?  Has 
not  this  insistence  on  exact  compliance  with  a  fractional 
standard  added  greatly  to  the  cost  of  construction  without 
adequate  return?  Nature  never  repeats,  there  are  no  two 
peas  in  a  pod  exactly  alike,  and  yet  two  samples  of  stone, 
or  of  sand,  taken  on  opposite  sides  of  an  artificial  line,  as  the 
boundary  of  a  farm,  may  in  one  case  be  accepted  and  in  the 
other  rejected.  It  is  an  able  commissioner  who  can  dis- 
tinguish between  theory  and  practice. 

The  commissioners  of  highways  would  receive  much  and 
valuable  information  by  more  frequent  consultations  with 
intelligent  and  experienced  contractors.  No  specifications 
should  be  drawn  without  the  opinions  of  contractors  being 
given  due  consideration,  for  it  is  the  contractor  and  not 
the  engineer  who  builds  the  road.  Look  over  the  records 
of  your  departments.  You  will  find  that  a  contractor,  Mr. 
A,  has  been  building  good  roads  for  many  years,  that  his 
roads  endure,  that  the  repairs  on  them  are  the  minimum. 
You  will  find  that  Mr.  B,  who  has  been  building  roads  for 
a  like  period,  has  usually  poor  roads,  requiring  early  and 
constant  repairs,  and  yet  both  men  were  working  under  the 
same  specifications  and  under  the  same  engineering  force. 
There  is  ample  evidence  to  support  the  claim  that  the  con- 
tractor is  the  one  to  whom  we  must  look  for  results  and 
that  his  judgment  and  experienced  opinion  should  be  given 
more  weight  than  they  have,  in  most  instances,  in  the  past. 

The  solution  of  the  questions  of  the  disposition  and  hand- 
ling of  the  engineering  force,  and  a  proper  equal  and  fair 
supervision  of  the  work  of  the  contractors  is  difficult  and 
trying.  The  complex  human  equation  always  confronts  us. 
In  the  vast  volume  of  work  in  highway  construction  it  is 
necessary  many  times  to  place  young  and  inexperienced  en- 
gineers in  charge.  Their  opinion  should  not  be  given  the 
weight  of  the  opinion  of  the  experienced  engineer  as  it  so 
often  is  when  in  conflict  with  the  contractor.  For  his  own 
protection  the  division  engineer  is  apt  to  place  the  inex- 
perienced man  in  charge  of  the  work  of  the  reliable  contrac- 
tor, and  the  more  experienced  and  diplomatic  engineer  with 
the  inexperienced  and  perhaps  troublesome  contractor,  with 
the  result  that  the  good  contractor's  work  is  more  costly 
to  him,  and  as  a  consequence  we  see  today  many  of  the  best 
men  being  driven  from  the  business. 

The  position  of  commissioner  of  highways  in  a  great 
state  spending  vast  sums  of  money  is  arduous  and  trying 
and  I  know  of  few  positions  more  difficult  to  adequately 
fill.  The  highway  laws  are  often  loosely  and  hastily  drawn 
and  the  commissioner  is  hedged  in  with  so  many  restric- 
tions that  he  is  at  times  almost  an  automaton.     There  are 
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few  points  that  I  have  brought  out  here  that  are  not  in 
accord  with  the  judgment  of  the  experienced  commissioner, 
but  until  the  laws  are  changed  and  he  is  given  more  dis- 
criminating power  he  is  helpless.  Politics  have  been  the  bane 
of  road  building  both  from  the  standpoint  of  the  contrac- 
tor and  the  engineer,  and  yet  if  the  leaders  of  both  great 
parties  will  review  the  past  and  consider  the  future  they 
must  conclude  that  as  a  political  asset  highway  patronage 
is  a  boomerang. 

In  my  opinion  the  ideal  highway  department  would  have 
three  commissioners,  one  engineer,  one  contractor,  and  one 
man  of  affairs,  with  terms  of  office  of  two,  four  and  six 
years.  This  would  give  a  continuity  to  the  policy  of  the 
department  without  making  it  too  inelastic.  It  would  secure 
the  position  of  the  engineering  force,  it  would  enable  the 
commissioners  to  become  acquainted  with  their  work  and 
their  department,  with  the  engineers  under  them  and  the 
contractors  doing  business  with  them.  It  would  give  time 
for  the  tests  of  materials  and  forms  of  construction.  It 
would  develop  experts.  Politics  should  be  removed.  Only 
under  a  continuous  and  stable  policy  can  good  and  perma- 
nent work  be  done. 

In  a  few  short  years  an  organization  could  be  perfected 
that  would  be  of  incalculable  benefit  to  the  cause  of  good 
roads,  and  would  be  a  source  of  pride  to  the  citizens  of 
the  commonwealth,  for  the  raw  material  is  there.  Taken 
all  in  all,  as  a  body  the  men  engaged  in  the  engineering 
profession  are  as  fine,  devoted  and  conscientious  a  body 
of  men  as  adorn  any  profession  or  walk  of  life.  And  may 
I  say  for  the  contractors  that  most  of  them  value  their 
reputation  highly  and  are  anxious  to  do  good  work  at  a 
reasonable  profit,  and  only  ask  from  the  states  and  munici- 
palities that  fair,  equal  and  proper  treatment  which  they 
would  demand  and  be  granted  if  contracting  with  an 
individual? 


Brick  Streets  and  Roads 

By  H.  E.  BREED 
First  Deputy  Commissioner,  New  York  State  Commission  of  Highways 

So  much  has  been  written  about  brick  pavements,  the 
building,  the  selection  of  material,  and  the  methods  used 
in  their  construction,  that  most  of  you  are  doubtless  thor- 
oughly familiar  with  the  subject  from  a  theoretical  as  well 
as  practical  standpoint.  I  feel  safe  in  saying  that  with  the 
exception  of  a  few  minor  refinements,  very  few  changes  have 
been  contemplated  during  the  past  two  years.  Appreciating 
your  familiarity  with  these  conditions,  I  thought  it  might 
be  most  profitable  to  tell  of  the  work  that  I  know  best  along 
this  line;  that  is,  the  practices  and  methods  of  constructing 
brick  pavements  in  the  State  of  New  York;  such  methods 
as  need  extra  precaution  and  care;  some  of  the  difficulties 
encountered  in  sampling  and  testing;  new  departures  in  the 
form  of  construction;  the  number  of  miles  constructed;  the 
average  cost  per  mile;  and,  in  so  far  as  can  be  given,  some 
data  concerning  the  relative  maintenance  cost,  not  exactly 
of  the  pavement  proper  but  of  the  highway  as  a  whole. 
Practices    and   Method* 

It  is  not  my  intention  to  cover  all  the  features  of  construc- 
tion. Instead,  I  should  like  to  emphasize  a  few  of  the  fea- 
tures often  overlooked  or  only  perfunctorily  considered, 
which  the  work  of  our  department  has  proven  to  be  of  fun- 
damental significance  in  the  success  of  brick  pavements. 
Other  features  of  equal  importance  I  omit  because  they 
have  received  so  much  general  attention. 

In  the  finished  pavement  the  greatest  objection  seems  to 
be  the  longitudinal  cracks  which  appear  after  the  pave- 
ment has  been  down  some  time.  These  appear  more  often 
on  the  highways  in  the  country  districts  than  they  do  in  the 
city  streets  where  there  are  curbs,  sidewalks  and  cut-off 
drains  on  both  sides  of  the  road.     This  would  indicate  that 


on  the  country  highways  the  cracking  comes  mostly  from 
a  wet  subgrade  in  which  there  is  a  certain  amount  of  seep- 
age from  the  ditches  and  is  due  in  the  main  to  subsequent 
frost  action;  while  in  the  cities  where  the  whole  roadway 
has  a  protective  covering  there  cannot  be  quite  so  large  an 
amount  of  seepage  and  therefore  we  find  fewer  cracks. 

To  this  end,  I  should  like  to  emphasize  the  necessity  of 
adequately  draining  the  subgrade.  If  we  are  to  build  a  type 
of  pavement  as  expensive  as  brick,  the  small  additional 
expense  needed  for  drainage  is  amply  justified  in  comparison 
with  the  large  initial  cost. 

It  is  the  opinion  of  the  writer  that  a  sand  cushion  should 
not  be  greater  in  depth  than  one  inch.  This  means  that  the 
foundation  must  be  uniformly  smooth,  with  the  sand  cushion 
acting  merely  as  an  evener  of  the  surface.  It  has  been 
claimed  that  the  sand  cushion  prevents  the  crushing  of  the 
brick  and  gives  an  amount  of  resiliency  that  is  necessary 
to  a  pavement  of  this  type.  This  statement,  however,  is  not 
borne  out  in  practice,  for  I  have  observed  a  five-year-old 
pavement  in  which  a  mortar  cushion  was  used  that  has  been 
bettered  by  the  lack  of  so-called  resiliency. 

Another  point  to  which  it  has  been  necessary  to  give  very 
careful  attention  is  the  washing  of  brick.  Many  times  brick 
are  stored  in  piles  along  the  road  so  long  in  advance  of  the 
construction  work  that  they  are  so  spattered  with  mud  from 
passing  traffic  and  so  covered  with  dust  that  it  is  doubtful 
whether  the  grout  will  properly  adhere  to  them.  In  all 
cases  of  this  kind  I  strongly  urge  that  the  brick  be  thor- 
oughly washed  so  that  the  grout  will  have  an  opportunity  to 
perform  its  full  function  in  cementing  them  together.  It 
is  well  known  that  if  the  grout  does  not  perform  this  func- 
tion the  individual  bricks  become  loose  and  the  sand  cushion 
shifts  on  the  absorption  of  moisture  so  that  in  a  short  time 
it  is  badly  in  need  of  repairs.  A  large  percentage  of  the 
bad  results  which  we  discover  in  our  maintenance  work  is 
due  to  the  fact  that  the  grouting  did  not  perform  its  full 
function  and  cement  the  brick  firmly  together. 

The  smoothness  of  the  finished  pavement  depends  largely 
on  the  smoothness  of  the  foundation.  A  little  extra  care 
in  this  respect  will  amply  repay  any  contractor.  Longitu- 
dinal expansion  joints  should  be  in  place  before  the  brick 
are  laid.  Good  transverse  alignment  is  essential.  It  is  pleas- 
ing to  the  aesthetic  sense;  it  gives  workmanlike  look  to  the 
job,  and  the  curves  are  more  easily  worked  out  if  the  courses 
are  straight.  Every  few  courses  should  be  straightened  by 
lightly  driving  the  rows  to  place  with  a  sledge  on  a  3  by 
4-in.  timber,  3  ft.  long,  laid  in  front  of  the  brick. 

Bats  less  than  3  ins.  should  not  be  used.  If  necessary, 
trim  the  second  brick  to  accomplish  this.  The  bats  should 
be  obtained  from  bricks  culled  from  the  pavement,  and  as 
every  brick  is  worth  from  3  to  4  cts.,  in  the  pavement,  the 
selection  of  bats  should  be  made  from  culls  so  that  the  good 
half  can  be  saved.  This  is  an  element  of  fairness  to  the 
manufacturers  which  all  engineers  will  appreciate. 

Never  roll  a  brick  pavement  on  a  wet  cushion. 

In  order  to  properly  grout  a  brick  pavement,  the  bricks 
should  be  thoroughly  sprinkled  first.  Great  care  should  be 
given  to  the  thorough  mixing  of  the  grout  (sand,  cement 
and  water)  first  dry,  then  to  a  plastic  consistency,  and  grad- 
ually thin  out  until  the  mixture  just  reaches  the  consistency 
which  will  flow.  In  this  manner  we  are  assured  of  getting 
the  best  results.  Grout  should  be  applied  as  soon  as  mixed, 
and  from  mixing  to  application  should  be  constantly  agitated 
to  avoid  segregation.  Two  applications  of  grout  are  nec- 
cessary.  The  first  should  merely  fill  the  joints  and  the  sur- 
plus should  be  swept  in  with  rattan  brooms.  Just  so  soon 
as  the  first  grout  has  settled  and  before  the  initial  set  can 
take  place,  a  second  application,  of  slightly  thicker  grout, 
should  be  ?pread,  which  should  be  squeegeed  as  soon  as  it  is 
slightly  settled,  working  the  squeegee  over  the  bricks  at  an 
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angle  with  the  joints  and  leaving  them  filled  flush.  In  our 
work  we  are  allowing  the  contractor  to  use  one  part  of  ce- 
ment to  two  parts  of  sand  where  they  use  some  form  of 
grout  machine.  Where  they  mix  by  hand  in  boxes  we  re- 
quire them  to  furnish  grout  with  one  part  of  cement  to  one 
part  of  sand. 

Sand 

Many  bad  results  in  brick  pavements  can  be  directly  at- 
tributed to  the  use  of  poor  sands.  The  inconsistency  of  pres- 
ent day  practice  is  shown  by  testing  the  cement  and  brick 
both  with  a  fine  degree  of  engineering  precision,  and  trust- 
ing the  other  material,  sand,  to  visual  guesswork. 

Three  different  and  distinct  kinds  of  sand  are  used  in 
brick  pavements;  concrete  sand,  cushion  sand  and  grout 
sand.  Concrete  sand  should  be  clean  and  have  at  least  80 
per  cent  of  the  strength  of  Ottawa  sand  in  compression. 
Its  gradation  should  be  as  follows: 

Passing  the  14  -in 100  per  cent. 

Passincr  the  No.  6   85  per  cent. 

Passing  the  No.  20 60  per  cent. 

Passing  the  No.  50 25  per  cent. 

and  a  variattion  of  not  over  S  per  cent,  from  these  figures 
should  be  allowed.  Sand  with  over  8  per  cent,  of  loam 
should  be  rejected.  This  may  seem  to  be  rigid  specifications, 
but  if  a  foundation  is  to  serve  its  purpose  it  should  be  strong 
enough  to  sustain  the  pavement  with  the  minimum  amount 
of  cracking. 

Cushion  sand  should  be  of  such  a  nature  that  100  per  cent. 
will  pass  a  No.  6  screen  and  it  should  not  contain  more  than 
20  per  cent,  of  loam. 

Grout  sand  should  be  clean  and  of  such  a  nature  that  it 
shall  have  not  more  than 

100  per  cent,  passing  a  No.  6 
S5  per  cent,  passing  a  No.  20 
30  per  cent,  passing  a  No.  50 
5  per  cent,  passing  a  No.  100 

and  it  shall  be  rejected  if  it  contains  more  than  5  per  cent. 
of  loam. 

Difficulties  Encountered  in  Sampling  and  Testing 

Many  of  the  shale  bloks  being  used  today  show  great 
differences  in  color  produced  by  different  grades  of  burning. 
Sometimes  there  are  as  many  as  four  or  five  different  shades. 
In  sampling,  the  department  has  found  that  this  fact,  prop- 
erly considered,  is  a  valuable  aid  for  the  determination  in 
the  laboratory  of  what  block  may  be  rejected,  and  for  the 
information  of  the  inspector  in  the  field  when  the  final  cull- 
ing in  the  pavement  takes  place;  especially  so  because  there 
is  an  observable  relation  between  the  shades  of  color  pro- 
duced by  burning  and  the  results  of  the  rattler  test.  We  have, 
therefore,  instructed  our  men  to  choose  samples  according 
to  the  different  colors  and  textures  and  to  keep  duplicate 
samples  of  the  same  shade  and  texture  to  be  a  good  guide 
to  the  selection  and  rejection  of  the  poor  brick  when  the 
results  are  determined  from  the  laboratory  tests,  for  any 
person  thoroughly  familiar  with  a  given  brand  of  brick  and 
the  results  of  the  rattler  test  on  the  different  shades  will  be 
able  to  cull  accurately  by  visual  inspection.  This  does  not 
apply  to  all  classes  of  block,  for  many  of  them  are  practi- 
cally of  a  uniform  range  of  color.  But  I  know  of  a  number 
of  cases  in  which  it  has  been  of  very  valuable  aid  in  enabling 
us  to  get  results  procurable  in  no  other  way. 

It  has  been  suggested  at  various  times,  both  by  manufac- 
turers and  by  some  engineers,  that  it  might  be  advisable  to 
test  brick  at  the  plant.  The  writer  has  given  this  subject 
careful  consideration,  and  it  seems  to  him  that  the  present 
practice  of  sampling  and  testing  brick  in  the  field  insures 
better  results  than  testing  at  the  plant,  for  the  following 
reasons: 

Brick  are  not  manufactured  uniformly  in  the  same  sense 
that  cement  or  asphalts  are  manufactured  as  uniform  prod- 
ucts. 

Long  experience  with  a  given  brand  of  brick  is  necessary 
before  they  can  be  accurately  culled  by  visual  inspection. 
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The  men  best  fitted  to  cull  brick  by  visual  inspection  are 
the  employees  of  the  brick  company. 

The  sampling  from  the  different  benches  of  the  kiln  to 
show  the  variations  ia  burning  can  be  done  more  accurately 
by  the  burner  than  by  an  inspector. 

Variations  in  temperature  in  different  parts  of  the  kiln 
give  different  qualities  of  brick.  These  can  be  assorted 
and  selected  best  by  the  men  who  burn  them. 

Factory  inspection  of  brick  places  the  responsibility  of 
uniform  shipments  of  acceptable  brick  on  the  inspector,  and 
offers  an  opportunity  to  the  brick  company  to  dispose  of  cull 
brick  because  of  their  lack  of  responsibility  in  the  selection. 

During  the  last  year  this  department  tested  269  lots  of 
brick,  comprising  22  different  brands  and  representing  a 
total  of  27,000,000  brick.  Of  these  13.6  per  cent,  failed  to 
meet  the  specifications  and  were  rejected.  This  does  not 
include  the  amount  culled  by  the  inspectors  and  rejected  on 
the  work;  which,  in  some  cases,  is  rather  large.  With  brick 
tested  at  the  plant,  it  seems  to  the  writer  that  our  chances 
for  getting  good  material  would  decrease,  for  if  the  manu- 
facturers were  willing  to  take  such  a  long  chance  with  a 
large  outlay  of  freight  and  handling  involved,  they  would 
certainly  be  willing  to  give  inferior  material  at  the  plant  and 
would  load  some  brick  from  the  kiln  which  would  not  be 
good  enough  to  go  into  the  work. 

New  Departure  in  the  Form  of  Construction 

During  the  past  few  years  two  types  of  new  construction 
have  been  advocated;  one  known  as  the  monolithic  form,  in 
which  the  brick  are  made  an  integral  part  of  the  foundation, 
and  the  other  the  mortar  cushion  type.  Both  these  have 
many  advantages  according  to  the  claims  of  their  advo- 
cates. It  is  the  intention  of  our  department  this  year  to  try 
some  brick  laid  with  the  mortar  cushion,  and  it  is  our 
intention  in  building  this  type  to  use  some  3-in.  and  some 
3j4-in.  brick  in  order  to  gain  economy  in  the  saving  of 
freight  charges  and  handling.  It  has  the  advantage  of 
closely  approaching  the  monolithic  form  of  construction 
and  in  that  way  gives  added  strength  to  the  pavement. 
Another  advantage  is  that  there  can  be  no  failures  from 
swelling  or  shrinking  of  cushion  sand,  and  should  the  pave- 
ment crack,  only  the  crack  will  be  affected,  and  not  the 
whole  structure  as  is  the  case  when  a  sand  cushion  is 
used. 
Number  of  Miles   Constructed  and  Average  Cost  Per  Mile 

Up  to  January  1,  1916,  New  York  .State  had  completed 
238  miles  of  brick  pavements.  These  different  pavements 
are  of  varying  age  and  I  will  later  tell  briefly  of  the  cost 
of  maintaining   them. 

The  average  cost  for  brick  pavement  on  5-in.  concrete 
foundation  is  per  mile  of  16  to  26-ft.  highway,  $25,750.  The 
average  cost  per  square  ^►ard  of  pavement  only  is  $2,015. 
These  figures  were  obtained  from  an  average  of  23  highways. 

In  order  to  get  a  comprehensive  cost  of  other  types  in 
New  York  State,  I  will  give  figures  on  water  bound  maca- 
dam, bituminous  macadam,  and   cement  concrete. 
Water  bound  macadam: 

Cost   per   mile    of    16-26-ft   highway    $10,250 

Cost  per  sq.  yd.  of  pavement  only 0.648 

The   cost  per   square  yard   was  obtained   from  434  values 
and  the  cost  per  mile   from  419  values. 
Bituminous   macadam: 

Cost  per  mile  of  16-26-ft.  highway    $12,970 

Cost  per  sq.  yd.  for  pavement  only 0.871 

Both   of  these   items  were   obtained   from  the   average   of 
134  highways. 
Cement  concrete.  6-ins.  thick: 

Cost  per  mile   of   16-20  ft.   highway    $15,320 

Cost  per  sq.  yd.  of  pavement  only 1.121 

Both  of  these  items  were  obtained  from  an  average  of 
20  highways. 

It  will  be  noted  that  the  difference  between  the  pave- 
ment cost  and  the  total  cost  of  the  highway  lies,  in  all  cases 
except   brick,   between   $4,000  and   $5,000.     The   reason   why 
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the  cost  of  items  other  than  pavement  is  apparently  high 
on  brick  roads  lies  in  the  fact  that  the  cost  of  edging  has 
been  excluded  from  the  pavement  cost,  and  included  in  the 
total  cost. 

It  may  be  interesting  to  note  that  up  to  January  1,  1915, 
there  had  been  built  in  the  State  of  New  York  5,167.19 
miles  of  all  kinds  of  highways;  during  1915  this  depart- 
ment built  1,083.35  miles,  making  a  total  of  6,250.54  miles  of 
road.  At  the  present  time  there  are  783.05  miles  under  con- 
tract, which  are  not  completed. 

Relative  Maintenance  Cost  of  the  Whole  Roadway 
The  maintenance  charge  for  238  miles  of  brick  for  the 
year  1915  was  $41,840,  or  approximately  $176  per  mile  per 
year.  This  amount  was  increased  to  a  large  extent  by  a 
number  of  our  older  pavements  which  had  many  replace- 
ments. If  we  eliminate  those  we  find  that  we  would  have 
107.91  miles  of  brick  pavement  which  cost  $14,185  to  main- 
tain and  repair.  This  is  at  a  cost  of  approximately  $131 
per  mile.  These  figures,  as  we  mentioned  at  first,  are.  not 
the  figures  from  the  pavement  alone  and  they  include  such 
treatment  as  cleaning  ditches,  cost  of  patrol  where  patrol 
was  needed,  fixing  the  shoulders  which  are  cut  up  by  the 
turning  out  of  traffic,  the  cleaning  of  slides  and  maintaining 
of  guard  rail.  From  observation  I  think  it  would  be  safe 
to  say  that  about  30  per  cent,  to  40  per  cent,  of  this  cost 
is  the  average  cost  that  would  cover  the  maintenance  of 
the  pavement  alone,  although  in  some  cases  for  a  series  of 
years,  there  is  practically  no  cost  to  the  pavement  proper. 
With  these  figures  it  may  be  interesting  to  note  the  cost 
of  maintenance  of  other  types  of  pavement  during  the 
same  year  computed  on  the  same  basis  as  that  for  the 
brick  roads,  i.  e.,  including  the  maintenance  of  guard  rail, 
shoulders,  ditches,  patrol,  etc.,  as  well  as  the  surfacing. 

For  gravel  we  find  that  it  cost  $577  per  mile  for  192  miles 
of  road;  for  water  bound  macadam  we  find  that  it  cost 
$564  per  mile  for  2,298  miles  of  road;  for  penetration 
method  bituminous  macadam  we  find  that  it  cost  $448  per 
mile  for  2,387  miles  of  road;  for  bituminous  macadam,  mixed 
method,  it  cost  $181  per  mile  for  63  miles  of  road.  For 
second  class  concrete  roads  requiring  surface  treatment  it 
cost  $532  per  mile  for  295  miles  of  road;  for  cement  concrete 
pavement,  l:li^:3  mix,  it  cost  $129  per  mile  for  84  miles 
of  road. 

The  best  results  are  obtained  in  brick  pavements  as  in 
all  other  engineering  works  by  strict  adherence  to  details 
of  workmanship  and  rigid  inspection,  for  in  any  engineering 
work  or  any  work  of  importance  and  of  a  contractural  nature, 
inspection  is  necessary,  for  it  is  human  nature  to  get  as  much 
out  of  any  situation  as  is  possible.  Where  contractors  are 
perfectly  honest  and  put  all  the  materials  called  for  in  the 
work,  doing  it  to  the  best  of  their  ability,  it  often  fails 
or  gives  results  not  commensurate  with  its  cost.  This  is 
probably  shown  to  greater  extent  in  highway  construction 
on  account  of  the  many  new  and  different  types  of  con- 
struction of  which  often  none  of  the  men  on  the  ground 
have  much  knowledge.  Rigid  inspection  should  be  given  all 
construction  work  and  one  man  at  least  on  every  piece 
of  work  should  have  adequate  knowledge  of  the  type  of 
pavement  to  be  constructed.  He  should  be  selected  by 
virtue  of  his  knowledge  of  this  type  and  general  construc- 
tural  work,  always  keeping  in  mind  the  personal  equation 
of  the  man  under  consideration,  his  ability  to  carry  out 
and  complete  the  work  in  hand.  Where  inspectors  of  this 
kind  are  not  to  be  had,  they  should  be  trained  and  only 
those  who  are  proficient  and  do  good  work  should  be 
kept  in  this  capacity,  for  the  ultimate  result  is  mainly  de- 
pendent on  them. 

In  conclusion,  it  is  the  opinion  of  the  writer  that  while 
many  good  brick  pavements  have  been  built,  there  is  still 
room   for  improvement  in  this  branch  of  engineering  work 


and  in  reaching  out  for  any  betterments  that  are  possible, 
it  is  hoped  that  some  of  the  suggestions  in  this  paper  will 
be  of  help  in  future  work.  • 


The  Development  of  the  Street  Opening 
Problem;  Its  ££Fect  and  Control 

By  N.  S.  SPRAGUE,  M.  Am.  Soc.  C.  E. 
Chief  Engineer,  Bureau  of  Engineering,  City  of  Pittiburgh 

The  regulation,  control  and  management  of  opening  street 
pavements  and  making  excavations  therein  for  the  installa- 
tion of  public  utility  structures  required  for  the  supply  and 
distribution  of  water,  gas,  power,  heat  or  other  utilities  and 
to  provide  drainage  is  a  complex  problem  which  involves, 
or  has  intermingled  with  it,  broad  questions  relating  to  the 
planning  of  highways,  their  maintenance  and  control. 

Like  many  other  municipal  questions  and  problems  the 
development  of  street  openings  can  be  traced  back  to  the 
time  when  streets  were  laid  out  with  little  or  no  regard  for 
system  or  for  their  future  use,  in  other  words,  proper  city 
planning.  This  assertion  is  not  intended  to  reflect  in  the 
least  upon  those  who  were  responsible  for  such  work  as  it 
is  beyond  the  realm  of  man  (even  an  engineer)  to  anticipate 
what  the  positive  future  growth  and  requirements  of  a  com- 
munity will  be  fifty  or  one  hundred  years  hence. 

It  is  believed  that  by  incorporating  into  all  new  city  plan- 
ning adequate  provision  for  and  proper  location  of  all  sub- 
surface structures  and  with  adequate  and  thorough  super- 
vision over  the  installation  of  the  same  much  good  can  be 
accomplished  toward  avoiding  the  opening  of  paved  streets. 
In  the  early  stages  of  municipal  development  the  tearing 
up  of  street  pavements  for  making  connections  was  not  a 
serious  matter  and  was  regarded  as  a  necessary  element  of 
progress,  but  during  the  process  of  evolution  the  motor- 
propelled  vehicle  has  supplanted  to  a  very  great  extent  the 
horse-drawn  vehicle  and  with  this  transformation  in  the 
means  of  travel  has  also  come  a  radical  change  in  the  char- 
acter of  pavements.  The  former  and  comparatively  inex- 
pensive types  which  were  considered  satisfactory  and  ade- 
quate are  now  obsolete  except  under  special  local  conditions. 
These  pavements  have  been  superseded  generally  by  much 
more  durable  and  expensive  types.  With  the  radical  change 
in  vehicles  using  the  streets  and  pavements  came  the  demand 
for  smooth  and  even  surfaces  and  therefore  the  cutting  and 
restoration  of  openings  in  the  pavements  also  became  more 
of  a  problem  and  required  more  attention. 

The  expense  connected  with  the  control  as  well  as  the  cost 
of  the  physical  work  has  also  been  increased  so  that  today 
in  most  large  cities  the  work  is  under  the  direction  of  the 
municipal  engineering  staff.  It  is  not  within  the  scope  of 
this  paper  to  describe  in  detail  the  organization,  system  and 
manner  of  control  of  street  openings  in  the  various  cities, 
but  suffice  it  to  say  that  this  function  in  city  management  is 
perhaps  one  of  the  most  complex,  annoying  and  subject  to 
more  complaints  and  criticism  than  any  other  part  of  the 
public  work. 

The  reasons  which  may  be  assigned  for  opening  paved 
streets  are  as  follows: 

(a)  For  the  laying  of  distribution  and  supply  mains,  con- 
duits, sewers,  etc. 

(b)  For  making  service  connections. 

(c)  For  repairs  to  services  or  mains. 

The  situation  was  not  created  suddenly  and  the  problem 
of  reducing  the  number  of  street  openings  to  a  minimum 
(for  it  will  never  be  prevented  entirely)  will  require  much 
time  and  the  process  will  be  gradual.  The  problem  therefore 
which  confronts  the  public  official  in  charge  of  such  matters 
is  how  to  proceed  to  accomplish  this  end. 

There  appear  to  be  three  practicable  methods  which  sug- 
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gest  themselves  to  the  writer  as  being  worthy  of  considera- 
tion. 

1st — That  in  addition  to  the. usual  charge  for  making  the 
opening  an  extra  charge  be  made,  according  to  the  condition 
of  the  pavement  and  extent  of  the  proposed  work,  sufficient 
to  compensate  the  city  for  the  damage  done  to  the  entire 
pavement  structure  as  affecting  its  future  life  and  appear- 
ance and  also  requiring  a  guarantee  on  the  restoration  of 
the  pavement  for  such  period  as  will  adequately  protect  the 
city  against  repairs. 

2nd. — By  providing  adequate  width  of  sidewalks  on  all  new 
streets  and  requiring  all  subsurface  structures  to  be  located 
therein  with  duplicate  construction  on  each  sidewalk. 

3rd. — The  building  of  pipe  subways  in  the  business  and 
congested  districts  of  the  larger  cities  in  connection  with 
extensive  construction   or  reconstruction. 

In  addition  to  the  foregoing  suggested  methods  of  relief 
for  the  abatement  of  the  street  opening  evil  is  the  policy  ot 
endeavoring  to  absolutely  prohibit  by  legislative  action  any 
and  all  openings  in  newly  laid  pavements  for  a  specified 
term  of  years.  This  method  has  been  tried  in  many  cities 
and  the  most  recent  of  which  the  author  has  knowledge  is 
the  City  of  Cincinnati.  After  an  exhaustive  investiga- 
tion and  study  of  the  problem,  legislation  was  enacted 
by  the  City  Council  which  is  perhaps  the  most  drastic  on 
record. 

Section  3  of  the  regulating  ordinance  provides: 

That  it  sball  be  unlawful  for  any  person,  firm,  or  corpora- 
tion to  make  any  opening  in,  break,  tear  up,  excavate,  or  re- 
move the  surface  of  any  street,  avenue,  alley  or  other  public 
way,  or  any  portion  thereof,  in  the  City  of  Cincinnati,  In,  on 
or  upon  any  street,  avenue,  alley  or  other  public  way,  which 
shall  be  built,  paved,  resurfaced  or  repaved  with  any  material 
other  than  water  bound  macadam  at  any  time  within  a  period 
ot  three  years,  after  such  building:,  paving,  resurfacing  or  re- 
paving  of  such  street,  or  alley;  and  the  Director  of  Public 
Service  and  all  other  officers  and  departments  of  the  city  are 
hereby  prohibited  from  granting  any  permits  for  any  such 
openings,  breaks,  tearing  up,  excavation  or  removal  within 
said  period;  provided  that  the  Director  of  Public  Service  may, 
on  account  of  any  emergency  affecting  public  health  or  public 
welfare,  and  which  could  not  have  been  torseen,  suspend  the 
operation  of  this  three-year  rule  as  to  any  application  for  a 
permit,  and  in  such  cases,  upon  granting  of  the  application, 
such  work  may  be  performed  within  the  said  three-year  period; 
but  the  mere  failure  or  neglect  of  the  applicant,  or  other 
person.  Arm  or  corporation,  to  lay  or  have  laid  mains,  pipes, 
wires  or  connections  or  other  means  of  transporation  ot  util- 
ities before  such  three-year  period,  or  the  inconvenience,  by 
reason  of  such  failure  or  neglect,  to  property  along  the  par- 
ticular street  or  way  described  in  the  application  shall  not  be 
considered  to  be  an  emergency;  provided  further  that  where 
water  mains  or  water  pipes  were  laid  along  or  to  any  lot  or 
piece  ot  property  previous  to  the  beginning  of  such  three-year 
period,  and,  by  reasgn  of  unforseen  development,  such  water 
mains  or  service  pipes  have  become,  in  the  opinion  ot  the 
Director  of  Public  Service,  of  inadequate  size,  then  the  said 
Director  of  Public  Service  may  suspend  said  three-year  rule 
for  the  purpose  of  and  to  the  extent  necessary  for  the  laying 
of  larger  water  mains  or  larger  service  pipes  in  any  such 
street  or  other  public  way.  The  three-year  period  shall  be 
deemed  to  begin  at  the  time  of  the  completion  and  final  ac- 
ceptance by  the  city  of  any  such  constuction,  paving,  resurfac- 
ing or  repaying:. 

The  author  does  not  wish  to  be  understood  as  unqualifiedly 
approving  making  openings  in  street  pavements  soon  after 
they  are  laid  but  to  endeavor  to  show  that  at  least  in  part 
the  practice  when  viewed  in  its  broadest  aspect  is  not  to  be 
condemned,  however  much  we  may  dislike  to  disturb  a  good 
pavement,  for  the  reason  that  such  an  opening  may  produce 
a  general  benefit  to  a  community  which  will  offset  the  dam- 
age done  to  the  street  pavement  many  times  over. 

The  prevention  of  street  openings  in  new  pavements  for  a 
limited  period  is  impossible  of  enforcement,  against  good 
public  policy  and  of  doubtful  legality.  Experience  has  dem- 
onstrated, in  a  number  of  cities  where  such  a  method  has 
been  tried,  its  utter  futility. 


In  connection  with  the  attempt  at  prevention  of  street 
openings  the  serving  of  notices  prior  to  making  street  im- 
provements, announcing  the  intention  of  such  action  by  the 
municipality,  serves  a'useful  purpose  and  accomplishes  much 
good  but  the  inherent  weakness  in  any  policy  of  control  lies 
in  the  fact  that  no  municipality  can  dictat6  to  the  owner  of 
abutting  property  how  or  when  he  shall  develop,  change  or 
alter  same.  Immediately  following  extensive  changes  in 
grade  and  street  reconstruction  in  the  heart  of  the  business 
section  of  this  city,  there  occurred  as  a  direct  result  of  such 
improvement  the  erection  of  many  large  buildings  at  a  cost 
of  many  millions  thereby  materially  increasing  the  taxable 
valuation  of  the  city  and  producing  an  increased  revenue. 

The  erection  of  these  buildings  together  with  the  neces- 
sary service  connections  in  the  streets  has  practically  ruined 
many  square  yards  of  new  pavement  covering  large  areas. 

Assuming  the  existence  and  enforcement  of  such  regula- 
tions as  obtain  in  the  City  of  Cincinnati,  the  community 
would  be  denied  a  revenue  exceeding  many  times  the  cost 
of  completely  repaying  and  repairing  the  streets  affected. 
This  loss  however  would  be  relatively  insignificant  when 
compared  with  the  indirect  loss  sustained  by  the  city  at  large 
and  by  the  individual  property  owners  due  to  the  obstruction 
to  development. 

The  object  sought  by  such  stringent  measures  is  com- 
mendable, but  their  enforcement  is  obviously  opposed  in 
many  instances  to  the  more  important  general  public  interest. 

Mr.  S.  Whinery,  Consulting  Engineer,  in  a  letter  relating 
to  street  openings  under  date  of  November  23,  1907,  to  the 
Secretary  of  the  Independent  Asphalt  Association  says: 

I  doubt  if  it  is  practicable  to  prohibit  the  cutting  into  of 
new  pavements  for  a  period  of  years  after  their  construction. 

In  our  rapidly  growing  and  changing:  American  cities,  im- 
provements must  be  made,  and  the  wheels  of  progress  can  not 
be  stopped   to   save  a  few  pavements. 

It  was  generally  supposed  not  later  than  a  generation  ago 
that  with  the  laying  of  the  water  pipes,  gas  pipes  and  sewers 
that  further  cuts  in  the  pavements  would  be  unnecessary  but 
with  the  advent  of  new  public  utilities  and  the  desire  to 
improve  the  appearance  of  the  streets  by  placing  the  wires 
underground  the  number  of  street  openings  was  enormously 
increased. 

As  a  general  rule  the  laying  of  all  subsurface  structures 
in  so  far  as  their  use  can  be  anticipated  precedes  the  paving 
or  repaying  of  a  street.  This  underground  construction  has 
been  located  in  the  roadway  and  service  connections  pro- 
vided to  such  buildings  as  then  exist.  Later  comes  the  de- 
mand for  additional  service  connections,  the  laying  of  new 
utilities  and  repairs  or  enlargements  to  the  structures. 

The  building  of  a  new  street  stimulates  the  development 
of  the  adjacent  property  and  decisions  to  erect  houses  and 
buildings  frequently  follow  after  a  street  has  been  improved. 
Likewise  the  sale  or  purchase  of  vacant  property  is  fre- 
quently made  as  a  result  of  the  street  improvement.  It  is 
recognized  by  real  estate  dealers  and  in  fact  generally  that 
houses  built  on  unimproved  streets  produce  a  much  less  re- 
turn than  after  the  street  improvement  is  made.  Owners  of 
land  are  prone  to  defer  the  erection  of  building  thereon  prior 
to  the  paving  of  the  street  on  account  of  the  uncertainty 
and  possible  delay  incident  to  municipal  management.  The 
enhancement  of  values,  increase  in  investment  and  improved 
speculative  possibilities,  together  with  increased  taxation  fol- 
lowing new  street  improvements,  are  potent  factors  in  hast- 
ening Ijuilding  operations  on  newly  improved  streets. 

In  the  older  sections  of  the  cities  most  of  the  street  open- 
ings are  made  for  the  installation  of  new  and  repairs  and 
enlargements  of  old  utilities  and  such  service  connections 
as  are  required  are  the  result  of  changed  development  of 
abutting  property. 

The  work  of  making  the  cuts  and  restoration  of  the  pave- 
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merits  was  done  formerly  by  the  companies  owning  the 
utility  without  much  supervision  by  the  municipal  authori- 
ties and  only  a  nominal  charge  was  made  for  the  privilege. 
Wherever  possible  the  pavements  were  restored  by  the  un- 
skilled labor  employed  upon  the  work.  With  the  great  in- 
crease in  the  number  of  cuts  and  the  use  of  modern  pave- 
ment surfaces  more  stringent  and  scientific  control  was 
essential  to  prevent  the  great  loss  incident  to  the  rapid  de- 
struction of  the  pavements  and  to  generally  improve  traffic 
conditions. 

An  investigation  shows  that  many  of  the  larger  cities  have 
in  an  endeavor  to  gain  better  control  adopted  the  policy  of 
taking  over  from  the  companies  or  individuals  the  restoration 
of  the  pavements  over  the  trenches.  This  work  is  done  in 
accordance  with  carefully  prepared  legislation  providing  for 
the  payment  of  the  cost  of  the  work  so  done  and  in  some 
cases  the  charge  made  for  doing  work  is  adequate  to 
cover  the  cost  of  inspection,  damage  and  future  maintenance. 

In  the  City  of  Cleveland,  permits  for  making  openings  are 
issued  upon  application  accompanied  by  a  deposit  of  three 
dollars  and  an  amount  according  to  schedule  covering  the 
cost  of  repairing  and  repaving,  including  the  inspection  by 
the  city  of  the  entire  work.  The  pavements  are  replaced  by 
the  city  except  those  under  guarantee  which  are  replaced 
by  the  original  contractor  at  prices  stipulated  for  repairs  in 
the  original  contract.  Thus  by  this  method  controversies 
between  the  city  and  the  contractor  due  to  tearing  up  pave- 
ments which  are  under  guarantee  are  avoided  and  the  valid- 
ity of  the  guarantees  are  preserved. 

The  franchise  grants  to  public  service  corporations  in  the 
City  of  Buffalo  provide  that  all  trenches  opened  in  paved 
streets  shall  be  maintained  for  a  period  varying  from  two 
to  five  years  and  in  the  case  of  opening  a  pavement  under 
guarantee  the  party  making  the  openings  assumes  the  guar- 
antee on  the  portion  of  pavement  removed  for  the  remainder 
of  its  life. 

These  requirements  are  good  and  amply  protect  the  city 
but  should  be  extended  so  as  to  include  all  openings. 

A  change  in  control  of  street  openings  was  made  in  this 
city  about  two  years  ago  when  a  division  of  public  utilities 
was  created  in  the  Bureau  of  Engineering  and  all  matters 
relating  to  the  opening  of  streets  were  transferred  from  the 
Bureau  of  Highways  and  Sewers.  Following  the  creation 
of  this  division  a  new  ordinance  was  passed  by  Council  in 
March,  1915,  regulating  the  opening  of  streets  and  prescrib- 
ing the  method  of  payment. 

Under  this  ordinance  the  city  requires  each  applicant  for 
a  permit  to  make  an  opening  to  file  a  bond  amounting  to 
$500  for  a  single  opening  and  $2,000  for  a  number  of  open- 
ings. An  initial  charge  is  made  according  to  schedule  cov- 
ering the  cost  of  restoration.  The  pavements  are  replaced 
by  the  city  at  the  expense  of  the  party  making  the  cut.  For- 
merly all  cuts  in  asphalt  pavements  were  restored  by  con- 
tractors owning  plants,  which  caused  much  delay  and  was 
a   source   of  many  complaints. 

As  will  be  seen  from  references  quoted  the  method  of 
control  or  regulation  governing  street  openings  differs 
greatly  in  many  respects  in  the  various  cities.  Inasmuch 
as  it  seems  impossible  to  entirely  prevent  the  opening  of 
street  pavements  the  only  alternative  is  to  secure  adequate 
control  which  will  insure  proper  work  and  planning,  thereby 
reducing  the  evil  to  a  minimum.  The  regulations  should 
provide  for  the  restoration  of  the  pavements  by  the  city 
where  possible  and  also  for  thorough  inspection  of  the  work 
from  its  inception  to  its  completion. 

Special  attention  should  be  given  to  adequate  bracing  and 
shoring,  especially  in  yielding  soils,  to  prevent  settlement 
of  the  adjacent  pavement.  Tunneling  except  under  special 
conditions  should  not  be  permitted. 

The  backfilling  which  is  the  most  important  part  of  the 


work  is  generally  sadly  neglected.  The  method  of  consoli- 
dation should  depend  upon  the  character  of  the  soil  but 
whatever  means  is  used  for  its  consolidation  it  should  be 
effectual  and  thorough.  The  most  difficult  problem  in  back- 
filling is  encountered  in  clay  excavations,  such  as  obtain  in 
this  city.  Whenever  it  is  possible  even  at  the  expense  of 
temporary  pavements  it  is  desirable  to  permit  complete  sub- 
sidence. 

The  author  is  of  the  opinion  that  one  of  the  contributin,;; 
causes  for  subsequent  settlement  of  trenches  is  due  to  an 
inadequate  use  of  concrete  for  the  pavement  foundation  over 
the  trenches.  The  best  practice  would  dictate  removing  the 
old  concrete  base  sufficiently  back  from  the  sides  of  the  ex- 
cavation to  secure  a  good  foundation  and  to  break  joints. 
The  thickness  of  the  concrete  should  not  be  less  than  8  ins., 
with  ample  time  allowed  for  setting. 

The  opening  of  streets  in  the  winter  season  for  the  laying 
of  pipes  or  making  connections,  from  December  1  to  April 
1,  should  not  be  permitted  except  in  case  of  emergency,  as 
it  is  impossible  to  properly  re-fill  the  trenches.  A  strict 
adherence  to  such  a  rule  will  do  much  toward  preventing 
dangerous  settlement  of  the  trenches  and  consequent  re- 
paving. 

In  the  laying  out  of  new  streets  the  municipal  authorities 
should  rigidly  insist  upon  proper  planning,  including  ample 
sidewalk  widths.  In  the  past  it  would  appear  that  property 
owners  have  been  reluctant  in  dedicating  sufficient  property, 
or  the  cities  unwilling  to  condemn  sufficient  to  provide  ample 
street  width,  and  subsequent  developments  have  clearly  indi- 
cated the  error  of  such  a  short-sighted  policy  since  wide 
streets  would  have  enhanced  the  value  of  the  property  and 
made  it  possible  to  provide  space  for  the  substructures.  In 
the  newer  residence  districts,  however,  more  liberal  width 
of  streets  prevail  and  the  sidewalks  have  been  used  for  the 
location  of  many  of  the  underground  structures.  The  open- 
ings in  the  sidewalks  for  connections  or  laying  mains  is  not 
a  serious  matter  as  the  sidewalk  pavement  supports  only 
pedestrian  traffic.  It  may  also  be  found  possible  where  con- 
ditions permit  to  widen  the  sidewalks  in  connection  with  re- 
paving  or  reconstruction  and  thus  provide  adequate  space 
for  the  installation  of  additional  substructures.  In  general 
it  would  seem  advisable  where  possible  to  locate  all  water 
pipes,  gas  pipes,  sewers,  telephone  and  other  conduits  in  the 
sidewalk  and  require  duplication  of  these  lines  on  the  oppo- 
site side  of  the  street.  In  the  case  of  large  supply  mains 
or  sewers  such  works  could  be  laid  in  the  roadways  as  serv- 
ice connections  are  not  generally  permitted. 

Questions  of  expense  will  arise  in  the  discussion  of  these 
matters  but  when  the  additional  first  cost  for  duplicate  lines 
is  weighed  against  the  cost  of  maintenance  and  the  saving 
in  the  advantage  of  short  connections,  the  author  believes 
that  the  ultimate  benefit  to  be  derived  by  the  duplication  of 
lines  warrants  and  justifies  any  additional  expense.  It  should 
also  be  borne  in  mind  that  there  is  a  very  great  indirect  loss 
to  business  and  the  public  by  the  constant  tearing  up  of 
streets  and  this  taken  together  with  the  danger  of  accidents 
constitutes  an  element  which  must  be  considered. 

The  cities  of  New  York,  Philadelphia  and  possibly  others 
maintain  an  engineering  force  to  keep  a  record  of  the  loca- 
tion and  depth  of  all  subsurface  construction  in  the  city 
streets.  These  records  are  kept  up  to  date  and  assignments 
of  location  for  new  structures  to  be  placed  underground  are 
.  readily  obtained.  This  system  also  avoids  unnecessary  exca- 
vations in  the  streets. 

In  closely  built-up  and  congested  business  districts  of 
cities,  the  solution  will  be  hard  to  find.  The  available  space 
in  most  business  streets  has  already  been  given  over  to  the 
various  public  utility  companies  and  is  occupied  in  many 
cases  to  capacity  by  substructures.  There  has  been  in  many 
cases  a  needless,  and,  to  say  the  least,  a  most  undesirable 
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duplication  of  lines.  The  result  is  a  hopelessly  confused 
mass  of  pipes,  sewers  and  conduits  for  the  distribution  of 
light,  heat,  power  and  other  purposes.  Congestion  is  ma- 
terially increased  by  the  fact  that  frequently  the  trunk  or 
main  lines  traverse  or  radiate  from  the  business  districts. 
This  is  essentially  the  case  with  telegraph,  telephone,  signal 
and  pneumatic  tube  service.  Moreover,  grants  are  frequently 
made  to  property  owners  permitting  the  construction  of  tun- 
nels or  subways  crossing  the  streets,  affording  communica- 
tion between  buildings  or  serving  as  pipe  galleries  for  the 
supply  of  heat,  light  and  power.  The  addition  of  numerous 
service  connections  adds  to  and  enormously  complicates  the 
situation.  As  the  streets  are  narrow  and  the  sidewalks  given 
over  to  the  use  of  vaults,  there  is  little  opportunity  of  re- 
arranging these  substructures  with  the  ultimate  end  in  view 
of  avoiding  street  openings  for  repairs  or  making  connec- 
tions. 

The  construction  of  pipe  galleries  or  subways  in  the  con- 
gested districts  would  appear  to  afford  the  only  solution  of 
the  difficulty.  They  could  be  built  either  by  the  municipality, 
in  which  case  rentals  would  be  paid  by  the  companies  using 
the  tunnels,  or  they  could  be  built  by  the  companies  them- 
selves as  a  joint  project.  Such  systems  are  in  use  in  the 
cities  of  London,  Paris  and  Berlin  but  they  were  built  in 
conjunction  with  the  extensive  reconstruction  of  the  streets 
wherein  they  are  located  and  therefore  the  most  favorable 
conditions  prevailed  for  the  inauguration  of  the  tunnel  sys- 
tem. Under  less  favorable  circumstances  it  is  doubtful  if 
these  tunnels  would  ever  have  been  built. 

The  .\merican  cities  have  not  adopted  the  tunnel  or  sub- 
way system  except  in  a  very  limited  way  and  by  force  of 
necessity  due  to  the  building  of  transportation  subways 
which  required  practically  all  the  space  in  the  streets.  There 
are  at  least  two  very  important  questions  which  must  be 
considered  in  connection  with  the  relocation  of  subsurface 
structures  and  placing  them  in  pipe  tunnels.  The  first  ques- 
tion relates  to  the  expense  of  the  project  and  the  second  to 
the  necessity  of  an  agreement  between  the  utility  companies 
themselves  and  jointly  with  the  municipality.  It  is  beyond 
the  limits  of  reason  to  expect  and  it  would  impose  too  great 
financial  burden  upon  the  companies  to  require  the  general 
abandonment  of  the  present  underground  construction  and 
the  building  of  pipe  galleries  with  all  utilities  located  therein. 
It  is  possible  however,  provided  the  companies  agree  and 
where  extensive  rearrangement  of  the  subsurface  construc- 
tion is  made  necessary  by  other  improvements,  to  place  the 
structures  together  in  a  pipe  tunnel.  Under  these  favorable 
conditions  for  the  adoption  of  pipe  subways  many  years  will 
ensue  even  in  the  most  congested  parts  of  the  cities  before 
the  practice  can  become  general. 

While  it  is  admitted  that  pipe  subways  are  expensive,  yet 
if  you  would  take  the  cost  of  the  total  number  of  street 
openings  made  in  a  single  year  in  the  average  American  city, 
this  sum  would  represent  the  interest  upon  a  very  consider- 
able capital  investment  for  pipe  subways.  The  total  expense 
connected  with  making  these  openings  is  distributed  among 
so  many  companies  that  no  individual  company  is  impressed 
with  the  economy  of  pipe  tunnels.  Cooperation  is  therefore 
one  of  the  essential  elements  in  connection  with  the  general 
use  of  pipe  subways.  With  the  development  of  the  public 
utilities  and  the  creation  of  new  ones,  will  no  doubt  come  the 
need  for  placing  these  structures  in  pipe  subways  but  it  seems 
to  the  author  that  the  time  has  not  yet  arrived  except  to  a 
limited  degree  for  the  adoption  of  this  system. 

Reviewing  the  whole  subject  of  street  openings  rather 
briefly,  it  is  apparent  that  the  subject  has  been  given  careful 
and  intelligent  study  but  the  solution  of  the  problem,  in  so 
far  as  prevention  is  concerned,  remains  to  be  found.  In  the 
last  analysis  the  whole  question  at  present  resolves  itself 
into  one  of  efficient  and  effectual  regulation  and  control. 


The  Functions  Performed  by  Stone  in  the 
Bituminous  Concrete  Pavement 

.   By  R.  B.  GAGE 
Chemist,   Department  of  Conservation  and  Development,  State  of 
New  Jersey 

If  the  maximum  amount  of  service  is  to  be  secured  from 
any  bituminous  concrete  pavement,  it  must  not  only  be  con- 
structed by  experienced  men  using  first-class  equipment,  but 
the  various  ingredients  composing  it  should  be  so  pro- 
portioned and  blended  that  on  the  one  hand  the  benefits  to 
be  secured  by  the  use  of  each  will  be  the  maximum,  while  on 
the  other  the  injury  that  they  may  cause  will  be  reduced 
to  a  minimum. 

An  examination  of  some  of  the  specifications  now  in  use 
describing  this  particular  class,  shows  quite  plainly  that 
some  of  the  pavements  defined  therein  will  not  give  as  ef- 
ficient service  as  could  be  secured  by  using  the  same  ingredi- 
ents in  different  proportions.  These  variations  in  grading 
are  not  the  result  of  careful  preliminary  determination  of  the 
conditions  to  which  the  pavement  will  be  subjected,  with 
a  subsequent  selection  of  the  particular  grade  best  suited 
to  combat  these  conditions.  The  usual  object  is  to  secure 
a  pavement  that  can  be  constructed  at  a  very  low  initial  cost 
and  yet  possess  all  the  merits  of  a  first-class  bituminous  con- 
crete pavement. 

If  the  real  value  of  such  pavements  is  to  be  determined  by 
the  service  rendered,  it  will  be  necessary  to  wait  until  their 
merit  has  been  thus  demonstrated  before  passing  judgment. 
It  is  seldom  that  they  begin  to  show  any  serious  signs  of 
failure  before  they  are  three  or  more  years  old,  unless  they 
have  been  laid  on  very  inadequate  foundations  or  were  of 
exceedingly  bad  construction.  During  this  interval  a  large 
quantity  of  this  same  grade  of  pavement  may  be  laid  if  the 
firm  or  contractor  representing  the  same  is  very  aggressive. 
When  failures  begin  to  appear  in  the  original  pavement  laid, 
the  contractor  may  have  gone  out  of  business  or  have  dis- 
appeared. Another  grade  is  then  substituted  for  that  pre- 
viously laid  which  may  -at  the  end  of  three  to  five  years, 
prove  to  be  equally  as  unsatisfactory  as  the  former. 

If  errors  of  this  kind  are  to  be  prevented,  it  is  necessary 
to  determine  before  selecting  the  grading  just  what  func- 
tions are  performed  by  the  ingredients  to  be  used.  Once 
these  have  been  determined  it  becomes  possible  to  so  pro- 
portion the  ingredients  that  the  maximum  amount  of  benefit 
will  be  secured  by  their  use.  That  this  type  of  pavement 
possesses  merit,  when  the  ingredients  are  properly  blended, 
has  been  repeatedly  demonstrated  and  quite  conclusively 
proven  even  when  subjected  to  very  adverse  conditions. 
The  numerous  premature  failures  have  also  shown  that  if  the 
ingredients  used  are  not  properly  blended  the  life  of  these 
pavements  will  be   shortened   accordingly. 

In  the  surface  of  a  sheet  asphalt  pavement  but  three  in- 
gredients are  needed,  i.  e.,  sand,  filler  and  asphalt  cement. 
The  diamenter  of  the  largest  size  sand  grains  seldom  ex- 
ceeds 0.1  in.  These  grains  have  a  hardness  of  7  and  will 
absorb  little  if  any  water.  With  a  given  sand  the  percentage 
of  asphalt  cement  used  is  confined  to  fairly  narrow  limits. 
The  same  is  also  true  of  the  filler.  The  life  of  such  a  sur- 
face is  greatly  lengthened,  and  its  ability  to  resist  creeping 
and  decomposition,  caused  by  water  attack  from  beneath, 
is  much  reduced  by  laying  the  same  on  a  binder  course. 
The  thickness  of  these  surfaces  varies  from  1  in.  to  2  ins., 
being  generally  about  \]A  ins.  It  is  not  uncommon  to  find 
pavements  of  this  type  in  fairly  good  condition  after  20 
years  of  service.  Even  when  subjected  to  quite  severe 
traffic  they  will  last  from  10  to  15  years  with  very  little  re- 
pairs, yet  the  original  surface  was  not  ov<;r  2  ins.  thick  and 
contained  no  ingredients  over  0.1  in.  in  diameter.  It  is  thus 
seen    that   the   lifp   or   wearing   properties    of   a    bituminous 
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pavement  is  not  dependent  upon  the  use  of  stone  in  the 
wearing  surface. 

If  this  pavement  could  be  judged  by  its  durability  and 
resistance  to  abrasion,  it  would  be  ideal,  but  unfortunately 
it  possesses  certain  inherent  defects.  It  is  slippery  when 
wet  and  quite  brittle  during  cold  weather.  On  account  of 
this  brittleness  a  very  rigid  foundation  is  required.  The 
grading  of  the  aggregate  calls  for  the  use  of  a  greater 
quantity  and  of  a  harder  asphalt  cement  than  is  used  in  a  bi- 
tuminous concrete  pavement.  A  greater  quantity  of  filler  is 
also  needed.  These  are  the  most  expensive  ingredients  used 
in  bituminous  pavements.  The  use  of  a  binder  course  also 
increases  the  cost  of  construction  and  makes  the  repairing 
of  holes  more  difficult  than  with  a  single  course  paverfient. 

When  a  certain  per  cent,  of  the  aggregate  of  a  bitumin- 
ous pavement  consists  of  broken  stone  larger  in  size  than 
0.1  in.  in  diameter,  it  possesses  more  inherent  stability  and 
density  than  a  pavement,  the  aggregate  of  which  is  all 
smaller  than  0.1  in.  in  diameter.  The  amount  of  inherent 
stability  thus  imparted  to  a  pavement  will  vary  with  the 
size  and  quantity  of  the  stone  used  and  its  thickness.  On 
account  of  the  added  stability  thus  given  the  pavement  a 
much  softer  asphalt  cement  can  be  used  than  in  a  sheet 
asphalt  pavement  and  a  binder  course  is  not  necessary  to 
prevent  creeping.  The  percentage  of  voids  and  surface  area 
of  the  aggregate  can  also  be  so  reduced  that  about  4  per 
cent,  less  asphalt  cement  will  be  required.  By  using  a 
fairly  soft  asphalt  cement  such  a  pavement  is  given  suf- 
ficient elasticity  and  pliability  during  cold  weather  to  safely 
allow  the  use  of  a  base  having  a  limited  amount  of  move- 
ment. The  stones  contained  in  these  pavements  also  pre- 
vent their  surfaces  from  becoming  as  smooth  and  slippery 
as  a  sheet  asphalt  surface. 

It  is  thus  seen  that  the  principal  functions  of  the  stone 
are:  '  '] 

First,  to  give  the  pavement  increased  stability. 

Second,  to  allow  the  use  of  a  softer  asphalt  cement. 

Third,  to  reduce  the  percentage  of  voids  and  surface  area 
of  the  aggregate. 

Fourth,  to  elminiate  part  of  the  slipperiness  in  the  sur- 
face during  wet  and  cold  weather. 

The  first  allows  us  to  dispense  with  the  binder  course; 
the  second  admits  of  the  use  of  a  base  that  is  not  altogether 
rigid;  the  third  reduces  the  quantity  of  asphalt  below  that 
required  with  a  pure  sand  mix.     All  of  these  reduce  cost. 

The  influence  of  all  of  these  factors  will  naturally  change 
with  the  stone  content.  If  the  maximum  stability  and  mini- 
mum void  content  are  to  be  secured  it  is  necessary  that 
the  stone  content  should  be  fixed  between  fairly  definite 
limits.  The  larger  sized  components  of  the  aggregate  should 
be  present  in  sufl^cient  quantity  to  form  the  skeleton  or 
framework  of  the  pavement.  The  quantity  required  for  this 
purpose  will  vary  with  the  size,  shape  and  grading  of  stone 
used.  The  greatest  density  is  secured  when  the  smaller 
sizes  of  the  aggregate  are  present  in  sufficient  quantity 
to  just  fill  the  voids  in  the  larger  sizes.  This  is  best  ac- 
complished by  using  a  fair  proportion  of  stone  whose  larg- 
est dimension  is  about  one-half  the  thickness  of  the  pave- 
ment. The  percentage  of  voids  in  the  stone  will  generally 
be  between  30  and  45  per  cent.,  consequently  the  stone  con- 
tent  of   the   aggregate   should   be   from    5S   to   70  per   cent. 

If  the  fine  aggregate  is  not  present  in  sufficient  quantity 
to  fill  the  voids,  the  pavement  is  not  as  dense  as  would 
otherwise  be  the  case  and  may  not  be  waterproof.  As  the 
quantity  of  the  fine  aggregate  is  increased  over  that  needed 
to  fill  the  voids  in  the  stone,  the  inherent  stability  is  de- 
creased and  the  void  content  in  the  total  aggregate  is  cor- 
respondingly increased.  If  there  is  a  considerable  excess 
of  the  fine  aggregate  the  stone  simply  floats  in  the  mortar 
aggregate  and   the  principal   reason   for  its  use  is   thus   de- 


stroyed. If  the  use  of  stone  did  not  introduce  conditions 
injurious  to  the  pavement,  little  harm  would  be  done  by  its 
use  excepting  to  increase  the  cost  of  the  pavement.  How- 
ever, since  a  danger  is  thus  introduced  which  may  shorten 
the  life  of  the  pavement  considerably,  it  becomes  very 
important  that  the  quantity  of  stone  used  should  be  such 
that  the  maximum  benefits  will  be  secured  by  its  use. 

The  sand  grains  in  a  sheet  asphalt  pavement,  as  above 
stated,  are  practically  impervious  to  water,  have  a  hardness 
of  7  and  are  practically  free  from  any  definite  planes  of 
cleavage.  The  stone  used  in  a  bituminous  concrete  pave- 
ment will  not  meet  the  requirements  of  such  a  standard. 
Trap  rock  has  a  hardness  of  about  6,  shows  planes  of  cleav- 
age and  is  not  impervious  to  water.  Granite,  limestone 
and  dolomite  are  softer  yet,  have  more  pronounced  lines 
of  cleavage  and  are  much  less  impervious  to  water. 

When  in  use,  the  thin  bituminous  coating  is  worn  oflf  the 
faces  of  the  stone.  The  porosity  of  the  stone  is  increased 
by  being  more  or  less  shattered  by  the  shocks  of  travel. 
When  unprotected  faces  are  thus  exposed,  the  stones  be- 
come saturated  whenever  the  pavement  surface  gets  wet 
Moisture  is  thus  carried  into  the  body  of  the  pavement 
and  attacks  the  bitumen.  The  rapidity  of  decomposition 
of  the  bitumen  depends  first  upon  the  porosity  of  the  stone 
and  second  upon  the  ability  of  the  bitumen  to  resist  hydra- 
tion and  oxidation.  The  bond  between  the  bitumen  and  the 
stone  is  first  destroyed  and  then  the  layers  of  adjacent  bitu- 
men are  decomposed.  When  the  bond  between  the  stone  and 
asphalt  cement  has  been  thus  ruined  the  stones  will  drop 
out  of  a  section  of  pavement  when  it  is  broken  open  like 
nuts  from  their  shells.  No  trace  of  asphalt  cement  can 
be  seen  on  them  and  their  surfaces  are  usually  bright  and 
clean. 

Certain  types  or  grades  of  stone  are  often  selected  for  an 
asphalt  pavement  on  account  of  their  open  texture  or  por- 
osity which  allows  the  asphalt  cement  to  penetrate  into 
the  surface  of  the  stone  to  a  slight  extent.  In  this  manner 
a  better  bond  is  supposed  to  be  secured  between  the  asphalt 
and  tht  stone.  This  appears  to  be  a  step  in  the  wrong  direc- 
tion, for  the  more  porous  a  stone  the  more  moisture  it 
will  absorb.  A  good  asphalt  cement  will  adhere  to  sand 
grains  even  when  they  are  fairly  smooth.  No  broken 
stone  possesses  any  such  polished  surfaces.  The  denser, 
harder  and  tougher  a  stone  is,  the  better  it  is  adapted 
to  fulfill  the  functions  required  of  it  in  a  bituminous  con- 
crete pavement.  No  trouble  has  ever  been  experienced  in 
securing  a  good  bond  between  an  asphalt  cement  and  the 
hardest  and  closest  grained  trap  rock  found  in  New  Jersey. 

In  the  original  Topeka-Sterling  specifications,  if  the  ag- 
gregate retained  on  the  10-mesh  sieve  is  designated  as  stone, 
we  find  that  not  less  than  8  nor  more  than  32  per  cent,  of 
stone  can  be  used.  In  the  modified  Topeka  specifications 
recently  adopted  by  the  American  Society  of  Municipal 
Improvements,  the  stone  content  may  vary  between  20  and 
30  per  cent.  Each  of  these  specifications  gives  a  bituminous 
mixture  in  which  the  stones  simply  float  in  the  sand  aggre- 
gate. Both  of  these  gradings  give  a  pavement  which  pos-  ' 
sesses  all  the  defects  inherent  in  a  bituminous  concrete  pave- 
ment and  some  of  those  peculiar  to  sheet  asphalt,  with  few 
if  any  of  their  respective  virtues.  They  have  not  the 
stability  or  density  of  a  properly  graded  bituminous  con- 
crete, require  a  greater  quantity  of  asphaltic  cement,  are 
more  brittle  and  slippery,  and  lack  the  uniformity  and  en- 
durance of  sheet  asphalt.  It  is  claimed  for  these  pavements 
that  they  do  not  infringe  on  certain  patent  rights.  This 
certainly  is  not  sufficient  to  justify  their  use.  If  their  value 
is  to  be  determined  by  the  service  rendered,  much  time 
and  expense  will  be  saved  by  selecting  types  of  construction 
whose  value  has  been  definitely  proven,  even  if  the  initial 
cost  be  somewhat  higher.     The  saving  in  initial  cost  which 
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may  be  made  by  using  an  improperly  graded  pavement 
is  soon  lost  if  the  pavement  fails  prematurely.  In  such  cases 
those  responsible  for  its  selection  or  construction  are  usually 
severely  criticized  and  not  without  reason. 


The  Columbia  Highway 

By  H.  L.  BOWLBY 
Former  State  Highway  Engineer  of  Oregon 

The  nation-wide  campaign  for  better  roads  has  been  re- 
sponsible for  the  construction,  during  the  past  five  years,  of 
many  highways  that  have  not  only  a  local  interest  but  also 
a  national  importance.  The  continuance  of  the  European 
war  has  added  an  unusual  impetus  to  the  building  of  trunk 
highways  that  will  enable  Americans  to  "see  America  first" 
and  at  the  same  time  link  together  neighboring  states  with  a 
means  of  communication  that  will  form  an  important  part  in 
any  plan  of  national  preparedness. 

For  the  growth  of  these  national  highways  the  Pacific 
Coast  has  proven  to  be  the  most  fertile  ground.  An  im- 
mense territory,  with  few  existing  roads,  it  is  a  paradise  for 
the  highway  engineer,  aflforing  as  it  does  an  opportunity 
to  display  his  ingenuity  and  to  put  into  practice  the  best 
there  is  in  modern  highway  engineering. 

Our  Pacific  Coast  states  are  separated  from  the  main  part 
of  the  United  States  by  an  almost  impassable  barrier.  The 
Cascade  Mountain  range  is  unbroken  from  British  Colum- 
bia to  Mexico,  except  in  three  places:  the  Frazier  River  on 
the  north  of  Canada;  the  Klamath  River  between  Oregon  and 
California;  and  the  Columbia  River  between  Oregon  and 
Washington. 

There  are  several  passes  which  make  it  possible  for  the 
transcontinental  railroads  to  reach  the  coast  during  most 
of  the  year.  Every  winter  some  or  all  of  these  railway 
lines  iare  blocked  by  snow.  The  only  route  to  the  Pacific 
Ocean  that  was  open  every  day  this  past  winter  was  the 
Columbia  River  route. 

It  is  very  appropriate  that  the  Columbia  Highway  should 
be  described  at  a  meeting  of  the  American  Road  Builders' 
Association,  as  its  inception  on  the  grand  scale  that  has 
marked  its  construction  was  due  to  the  foresight  and  initi- 
ative of  one  of  the  past  presidents  of  this  association,  Mr 
Samuel  Hill. 

Mr.  Hill  is  affectionately  called  in  the  Northwest  the 
"Father  of  Good  Roads."  For  more  than  ten  years  he  has 
continuously  preached  the  gospel  of  better  roads  to  the 
people  of  Oregon  and  Washington. 

The  great  gorge  of  the  Columbia  River  provides  some  of 
the  grandest  scenery  in  the  world.  Its  beauties  have  been 
portrayed  by  John  Muir,  John  Burroughs,  Joaquin  Miller, 
and  many  other  lovers  of  the  beautiful  in  nature.  The  Co- 
lumbia River  Canyon  is  so  rugged  that  no  attempt  to  build 
a  road  through  it  was  successful  until  the  project  started  in 
1913. 

The  need  of  a  highway  to  connect  the  Oregon  seacoast 
with  the  broad,  fertile  acres  east  of  the  Cascade  Mountains 
has  long  been  recognized.  The  first  wagon  road  built  was 
on  the  Oregon  side  of  the  river  in  1856.  It  connected  Bonne- 
ville and  the  Cascades  where  are  now  located  the  Cascade 
Locks,  a  distance  of  six  miles.  The  next  step  towards  a 
Columbia  River  road  was  taken  in  1872,  when  the  Oregon 
Legislature  appropriated  $50,000  for  the  construction  of  a 
road  from  the  mouth  of  the  Sandy  River  to  the  city  of  The 
Dalles.  The  road  built  with  this  appropriation  and  one  of 
an  equal  amount  made  four  years  later  was  very  narrow  and 
had  very  steep  grades  and  poor  alignment.  In  1882,  when 
the  O.-W.  R.  &  N.  Railway  was  built,  this  road  was  appro- 
priated in  many  places  and  never  reconstructed. 

In  1910  Mr.  E.  Henry  Wemme,  an  early  automobile  en- 
thusiast of  Portland,  Oregon,  circulated  a  petition  to  have 


constructed  a  road  from  Bridal  Veil  Falls  east  to  the  Hood 
River  County  line.  A  survey  followed  which  included  the 
section  from  Latourell  Falls  to  Chanticleer.  This  survey 
provided  for  a  narrow  road  with  sharp  curves  and  grades  as 
steep  as  9  per  cent.  In  1912,  1.8  miles  were  built  east  from 
Bridal  Veil  Falls.  This  section  was  relocated  and  rebuilt 
in  1914  to  bring  it  to  the  standard  established  by  the  State 
Highway  Commission  for  state  trunk  roads.  These  stand- 
ards provide  for  a  roadbed  24  ft.  wide  both  in  cuts  and  fills, 
and  a  maximum  gradient  of  5  per  cent.  The  minimum 
radius  of  curvature  is  200  ft.,  except  in  a  few  exceptional 
cases.  In  no  place  has  a  radius  of  less  than  100  ft.  been 
used  and  wherever  the  radius  of  curvature  is  less  than  200 
ft.  the  grade  on  the  curve  has  been  reduced  at  the  rate  of 
1  per  cent,  for  each  50  ft.  of  reduction  in  the  radius. 

In  the  spring  of  1912  Samuel  Hill  made  a  trip  on  foot  over 
that  section  between  Warrendale  and  Eagle  Creek.  Two 
friends  were  his  guests  on  this  reconoissance  and  he  talked 
them  full  of  the  advantage  to  be  derived  from  a  modern 
scenic  highway  from  Portland  east  along  the  south  bank  of 
the  Columbia  River,  no  grades  to  be  over  5  per  cent,  and  the 
road  to  be  24  ft.  wide  everywhere.  It  all  sounded  good,  but 
his  friends  thought  he  was  dreaming. 

In  the  fall  of  1912  another  step  was  taken  toward  the  con- 
struction of  this  river  road.  Gov.  Oswald  West  had  been 
experimenting  with  convict  honor  camps  in  building  roads 
in  southern  Oregon.  Mr.  S.  Benson,  a  wealthy  timberman 
of  Portland,  donated  $10,000  to  be  used  at  one  of  these 
camps  in  the  construction  of  a  road  around  the  foot  of  Shell 
Rock  Mountain.  This  mountain,  which  is  in  Hood  River 
County,  had  been  regarded  as  an  impassable  barrier  to  a 
wagon  road.  The  work  done,  however,  by  the  convicts  on 
this  section  called  attention  anew  to  the  Columbia  River 
Road. 

In  1913  the  building  of  the  Columbia  Highway  on  its  pres- 
ent magnificent  scale  was  undertaken.  The  State  Highway 
Department,  which  was  created  this  same  year,  had  charge 
of  its  location  and  the  engineering  of  all  kinds  required  in 
the  undertaking.  Oregon  was  the  last  of  the  Pacific  Coast 
states  to  establish  a  highway  department.  Samuel  Hill's 
influence  was  felt  again  in  this  matter.  In  February  the 
members  of  the  Oregon  Legislature  were  his  guests  on  a 
trip  by  special  train  to  Maryhill,  his  country  estate  on  the 
Columbia  River.  He  had  built,  at  his  own  expense,  several 
miles  of  modern  hard  surfaced  road  near  his  ranch,  costing 
$120,000.  After  listening  to  an  illustrated  lecture  on  road 
building  by  Mr.  Hill  and  inspecting  thoroughly  these  roads, 
the  Legislature  enacted  the  law  providing  for  a  state  high- 
way engineer  and  a  system  of  state  roads. 

The  State  Highway  Commission,  thus  created,  secured 
the  services  of  the  writer  as  State  Highway  Engineer,  and 
launched  an  extensive  road  building  campaign. 

No  money  was  available  for  the  use  of  the  department 
■except  $10,000  set  aside  for  office  expenses.  A  campaign  of 
education  was  started  with  the  object  of  inducing  the  coun- 
ties to  vote  bonds  to  build  trunk  roads  under  the  direction 
of  the  state  commission.  The  first  to  take  advantage  of 
the  new  law  was  Jackson  County.  On  July  3,  1913,  this 
county  turned  over  to  the  State  Highway  Department  the 
location  and  construction  of  the  Pacific  Highway  in  that 
county,  and  raised  $500,000  from  a  bond  issue  for  this  pur- 
pose. 

Counties  on  the  Columbia  River  were  the  next  to  feel  the 
effect  of  the  state-wide  campaign  for  good  roads.  Clatsop, 
Columbia,  Hood  River  and  Multnomah  Counties  raised  alto- 
gether $2,335,000  for  the  construction  of  the  Columbia  High- 
way. On  July  26,  1913,  the  Board  of  County  Commissioners 
of  Multnomah  County,  under  the  leadership  of  its  chairman, 
Rufus  C.  Holman,  appointed  an  advisory  committee  to  advise 
them  on  matters  connected  with  the  new  departure  in  mod- 
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ern  road  building.  On  September  24  the  County  Board 
turned  over  to  the  State  Highway  Department  all  engineer- 
ing connected  with  the  Columbia  Highway  in  that  county 
and  set  aside  $75,000  to  the  order  of  the  state  commission 
for  this  purpose.  An  assistant  highway  engineer  was  placed 
in  charge  of  the  different  units.  S.  C.  Lancaster  was  assist- 
ant highway  engineer  in  charge  of  the  work  in  Multnomah 
County.  Surveys  were  made  and  construction  started  in 
October,  1913.  Twenty-two  and  one-half  miles  of  new  road 
have  been  completed  to  date  at  an  approximate  cost  of 
$1,300,000.  This  amount  includes  the  cost  of  surveys,  grad- 
ing, building  the  large  reinforced  concrete  bridges  and 
paving  the  road  with  Warrenite  pavement  for  a  width  of  18 
ft. 

A  feature  of  the  construction  in  Multnomah  County  was 
a  "millionaire"  roadmaster. 

John  B.  Yeon,  one  of  its  leading  citizens,  has  given  more 
than  two  years  of  his  time  free  to  the  public  and  has 
had  active  charge  of  the  construction  of  the  county 
roads.  All  of  the  road  construction,  except  the  bridges 
and  hard  surfacing,  was  done  under  his  direct  super- 
vision by  foremen  and  gangs  of  laborers.  The  bridges  and 
viaducts  were  built  and  the  pavement  laid  by  contract.  The 
cost  of  the  Warrenite  pavement,  including  a  ten-year  main- 
tenance bond  was  approximately  $15,000  per  mile. 

The  bridges  and  viaducts  in  Multnomah  County  are  worthy 
of  special  mention.  Reinforced  concrete  construction  was 
used  in  all  cases.  Many  of  the  structures  are  of  novel  de- 
sign, an  effort  having  been  made  in  each  case  to  fit  the  struct- 
ture  into  its  natural  setting  and  to  make  the  completed 
bridge  a  work  of  art  as  well  as  an  example  of  the  'btst  econ- 
omical engineering  practice. 

The  Latourell  Falls  bridge  is  a  concrete  arch  structure 
312  ft.  long  and  97  ft.  high  to  the  grade  of  the  roadway.  It 
carries  a  17-ft.  driveway  with  a  cantilevered  sidewalk  and 
railing  on  each  side,  which  bring  the  total  width  of  the 
structure  to  25  ft.  The  most  noteworthy  feature  of  this 
bridge  is  its  lightness,  the  total  amount  of  concrete  above 
the  ground  being  only  560  cu.  yds.  One  of  the  factors  mak- 
ing necessary  a  light  structure  at  this  place  was  the  difficulty 
of  securing  a  firm  foundation.  The  underlying  bedrock  is 
covered  with  a  layer  of  silt  and  bowlders,  having  an  average 
depth  of  25  ft.  at  the  western  end  of  the  bridge  and  with 
deposit  of  drift  sand,  50  ft.  deep,  at  the  eastern  end.  The 
cost  of  building  abutments  and  piers  for  a  heavy  bridge 
would  have  been  very  high  under  these  circumstances.  Not- 
withstanding the  lightness  of  the  structure  the  factor  of 
safety  is  as  high  as  that  of  any  bridge  on  the  highway  and  is 
above  standard  requirements. 

The  west  abutment  and  the  two  intermediate  piers  rest 
directly  on  bedrock.  The  east  abutment  rests  on  four  col- 
umns, two  4  by  4  ft.,  and  two  5  by  5  ft.  in  section.  The 
average  depth  of  the  columns  from  the  under  side  of  the 
abutment  to  bedrock  is  45  ft.  The  tops  of  the  5-ft.  columns 
are  connected  with  the  bases  of  the  4-ft.  columns  by  inclined 
struts. 

The  central  portion  of  the  bridge  consists  of  three  80-ft. 
parabolic  arch  spans.  Each  span  consists  of  two  arch  ribs, 
20  ins.  square,  reinforced  by  eight  I-in.  square  bars,  placed 
longitudinally,  and  No.  0000  hooping,  18  ins.  in  diameter  with 
a  2-in.  pitch.  The  roadway  is  carried  by  vertical  columns, 
extending  to  the  arch  rib  and  placed  10  ft.  apart,  center  to 
center,  and  connected  by  diagonal  members.  There  is  also 
a  cross  tie  connecting  the  arch  ribs  at  each  panel  point.  The 
diagonal  members  being  subjected  to  alternating  compres- 
sive and  tensile  stresses,  special  care  was  necessary  in  the 
placing    of    the    reinforcement. 

The  specifications  under  which  the  bridge  was  erected 
allowed  the  following  stresses:  Concrete  in  bending,  600  lbs. 
per  sq.  in.  compression;  concrete  in  direct  compression,  500 
lbs.  per  sq.  in.,  hooped   concrete   in   the   arch   ribs,   750  lbs. 


per  sq.  in.;  steel  in  tension  16,000  lbs.  per  sq.  in.;  steel  in 
shear,  10,000  lbs.  per  sq.  in.  The  specifications  called  for 
loading  as  follows:  A  uniform  load  of  100  lbs.  per  sq.  ft.; 
concentrated  load  of  15  tons,  and  impact  factor  of  25  per 
cent.  Analyses  were  made  for  three  conditions  of  loading, 
as  follows:  A  uniform  load  over  the  entire  bridge;  half  the 
span  of  one  arch  loaded;  and  two  spans  fully  loaded  with 
no  load  on  the  third  span. 

The  main  columns,  which  are  about  90  ft.  high,  were 
poured  in  sections  which  were  allowed  to  set  for  a  few 
hours  before  further  pouring.  The  ribs  were  poured  simul- 
taneously, the  pouring  proceeding  from  the  springing  lines 
toward  the  crown.  The  deck  was  poured  in  one  operation, 
after  the  arches  had  been  allowed  12  days  to  set.  The  maxi- 
mum settlement  during  the  pouring  of  the  arches  was  3^  in., 
and  there  was  no  settlement  while  the  deck  was  being 
poured,  or  afterwards.  The  centers  were  struck  six  weeks 
after  the  arches  were  poured.  The  total  cost  of  the  com- 
pleted structure  was  $26,936.12. 

The  Shepperds  Dell  bridge  is  a  single  span,  reinforced 
concrete  bridge,  150  ft.  long  and  130  ft.  above  the  creek  bot- 
tom. The  arch  has  a  span  of  100  ft.  and  consists  of  two  para- 
bolic arch  ribs  3  ft.  2  ins.  square  at  the  springing  lines  and 
3  ft.  2  ins.  wide  by  2.  ft.  2  ins.  deep  at  the  crown.  The  deck 
is  carried  by  four  columns  on  each  end  of  each  arch  rib, 
spaced  10  ft.  center  to  center,  and  by  a  solid  spandrel  extend- 
ing 20  ft.  each  way  from  the  center.  The  bridge  carries  a 
17-ft.  driveway  and  two  3-ft.  cantilevered  sidewalks.  Its 
total  width,  including  the  railings,  is  25  ft.  The  total  cost 
complete  was  $10,763.07. 

The  bridge  below  Multnomah  Falls  is  a  five-centered  con- 
crete arch,  with  solid  spandrels,  the  space  over  the  arch  bar- 
rel being  filled  with  earth.  The  bridge  is  67  ft.  long  and  the 
span  of  the  arch  40  ft.    The  total  cost  was  $4,127.35. 

At  two  places  the  location  of  the  highway  at  the  base  of 
the  mountains  and  inside  of  a  railroad  track  made  it  neces- 
sary to  build  viaducts  or  excavate  an  enormous  amount  of 
material.  On  account  of  the  cost  of  such  grading  and  the 
lack  of  a  place  to  waste  the  excavated  material,  it  was  de- 
cided to  build  the  viaducts.  These  are  two  in  number  and 
have  a  total  length  of  1,260  ft.;  width  of  roadway  18  feet. 
In  each  case  the  roadway  is  carried  on  columns  spaced  20 
ft.  apart,  longitudinally,  and  17  ft.  6  ins.  apart,  transversely. 
Both  rows  of  columns  are  parallel  to  the  center  line  of  the 
highway,  the  columns  on  the  side  toward  the  hill  being,  of 
course,  considerably  shorter  than  those  on  the  outside.  The 
footings  of  the  two  columns  in  each  bent  are  connected  by 
an  inclined  strut,  which  is  capable  of  carrying  the  weight 
of  the  structure  and  is  provided  to  insure  against  settlement 
of  the  upper  footing.  The  approaches  are  held  by  retaining 
walls  of  dry  rubble  masonry.  These  viaducts  cost  complete 
$26.22  per  lin.  ft. 

At  Oneonta  Gorge  a  concrete  girder  bridge  was  built  80 
ft.  in  length  at  a  cost  o£  $2,498.36. 

Below  Horsetail  Falls  a  concrete  bridge  similar  to  the 
above  was  built  across  Horsetail  Creek.  Its  length  is  60  ft. 
and  it  cost  $1,819.70. 

A  small  concrete  foot-bridge  was  constructed  over  Lower 
Multnomah  Falls.     Its  length  is  50  ft.,  and  it  cost  fl,200. 

Across  McCord  Creek,  a  concrete  viaduct  carries  the  high- 
way for  360  ft.,  eighty  ft.  above  the  bottom  of  a  ravine.  The 
viaduct  is  supported  by  four-post  towers,  having  girder 
spans  of  54  ft.  between  towers.  Two  girders  with  cross- 
beams carry  the  two-way  slab  floor  construction. 

A  load  of  a  20-ton  roller  or  100  lbs.  per  sq.  ft.  of  road  sur- 
face was  used  in  the  design.     Impact  was  added  using  the 

U 

formula:    Impact  = ,  where  L  and  D  represent 

2  (L  +  D) 
the  live  and  dead  load. 
The  railing  on  this  bridge  was  poured  in  place  and  later 
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rubbed  down  with  carborundum  stone  and  sand  floated.  Top 
railing  and  curb  were  both  reinforced  sufficiently  to  prevent 
temperature  cracks,  and  none  have  developed.  The  cost 
complete  was  $17,653. 

The  Tanner  Creek  Bridge  is  a  concrete  deck  girder  span 
of  60  ft.  with  wing  abutments  20  ft.  high.  Floor  beams  be- 
tween girders  permitted  of  two-way  slab  deck  construction. 
For  a  distance  of  180  ft.  on  the  highway  above  Bonneville 
it  was  found  to  be  cheaper  to  carry  the  road  partly  on  a 
concrete  viaduct  and  partly  on  the  solid  rock  roadbed,  rather 
than  to  cut  the  full  roadbed  out  of  the  vertical  rock  cliff — 
which   rises  700  ft. 

Columns  carried  down  to  the  face  of  the  rocky  cliffs 
support  girders  of  from  20  to  30  ft.  span.  The  floor  beams 
are  carried  at  one  end  by  the  girders  and  at  the  other 
end  are  embedded  in  notches  cut  in  the  cliff.  This  construc- 
tion saved  the  immense  amount  of  solid  rock  excavation, 
which  would  have  been  necessary  in  excavating  a  roadway 
24  ft.  in  width.  About  12  ft.  of  the  roadway  is  carried  on 
the  concrete  structure,  and  the  balance  on  the  cliff  shelf. 

The  same  typical  stone  railing  that  follows  the  highway 
along  the  edge  of  the  cliff  is  used   on  the  viaduct. 

The  Eagle  Creek  arch  is  a  three-rib,  half-circle  arch  of 
60  ft.  span,  the  deck  being  carried  on  spandrel  columns  and 
the  entire  concrete  construction  covered  with  a  rock  veneer. 
This  stone  arch  ring  carries  the  stone  spandrel  wall.  The 
rock  arch  and  spandrel  wall  are  tied  to  the  concrete  ribs 
by  small  steel  hooks  passed  through  loops  embedded  in  the 
rib.  The  abutments  are  made  of  dry  rubble  masonry.  The 
cost  complete  was  $8,500. 

The  Moffett  Creek  arch  is  probably  the  most  unique  of 
the  concrete  bridges  on  this  highway.  It  has  a  clear  span 
of  170  ft.,  with  a  rise  of  only  17  ft.  It  is  a  true  three- 
hinged  reinforced  concrete  arch  bridge.  The  hinges  are  of 
massive  cast  iron  with  4^-in.  steel  pins  to  carry  the  load. 
The  two  arch  ribs  were  designed  for  a  live  load  of  200,000 
lbs.,  distributed  uniformly  over  half  the  span.  The  beams 
dnd  floor  span  were  designed  for  a  20-ton  roller.  This  is 
the  longest  three-hinged  concrete  bridge  in  the  world.  The 
cost  complete  was  $16,390.39. 

The  Columbia  Highway  in  Oregon  begins  at  Seaside,  on 
the  Pacific  Ocean,  in  Clatsop  County.  It  parallels  the  ocean 
beach  for  12  miles  and  then  cuts  directly  across  the  marsh- 
lands, a  distance  of  12  miles,  to  the  City  of  Astoria.  From" 
Astoria  to  the  Columbia  County  line  the  highway  extends 
28  miles  in  this  county.  This  section  was  graded  in  1914. 
The  county  voted  a  bond  issue  of  $400,000  on  November 
4.  1913.  The  surveys  were  started  by  the  State  Highway 
Department  October  16,  1913,  and  completed  April  4,  1914, 
covering  a  location  of  46  miles,  much  of  it  through  some  of 
the  heaviest  standing  timber  of  the  Northwest.  The  con- 
tract for  constructing  the  first  section  of  28  miles  in  this 
county  was  let  May  11,  1914.  Its  cost,  including  grading 
and  bridges,  is  $300,000.  It  will  be  hard  surfaced  by  the 
state  in  the  near  future.  It  was  m  Clatsop  County  that 
the  first  section  of  the  Columbia  Highway  was  paved,  2 
miles  of  Warrenite  being  laid  in  1914  between  Seaside 
and  Gearhart.  A  contract  has  now  been  let  to  continue  this 
class  of  pavement  6^  miles  to  Warrenton.  There  were 
laid  3  miles  of  concrete  pavement  in  1914  between  Warren- 
ton and   Astoria. 

On  Bugbee  Mountain,  23  miles 'east  of  Astoria,  and  over- 
looking the  mouth  of  the  Columbia,  the  highway  runs  out 
of  a  forest  of  firs  at  an  elevation  of  700  ft.,  to  descend 
650  ft.  on  a  5  per  cent,  grade  along  the  face  of  the  cliff. 
The  descent  is  accomplished  by  four  wonderful  hairpin 
curves,  and  yet  the  road  is  so  located  that  a  long  sight 
line  for  the  autoist  is  preserved  on  each  curve.  This  is  un- 
questionably the  grandest  feature  of  the  lower  section  of  the 
highway.  From  the  crest  an  unbroken  view  is  obtained  up 
and  down  the  river  for  a  distance  of  nearly  forty  miles. 
Following  the  river  towards  Portland  the  highway  passes 


through  Columbia  County  for  56  miles.  The  scenery  in  this 
county  is  not  so  grand,  but  the  cost  of  grading  was  very 
heavy.  The  most  scenic  section  will  be  the  Beaver  Valley 
unit,  on  which  are  located  the  beautiful  Beaver  Falls.  In 
February,  1914,  Colifmbia  County  voted  a  $360,000  bond 
issue,  which  was  turned  over  to  the  State  Highway  Com- 
mission for  expenditure.  The  surveys,  started  October  17, 
1913,  were  completed  April  21,  1914,  and  construction  began 
on  May  17  of  the  same  year.  An  indication  of  the  character 
of  the  country  through  which  the  highway  runs  is  shown 
by  the  cost  of  making  the  surveys  in  this  county,  the  aver- 
age cost  per  mile  of  located  line  being  $239.15.  Some  of 
the  heaviest  standing  timber  of  the  Northwest  was  encount- 
ered on  this  section. 

Multnomah  County  raised  $1,250,000  by  a  bond  issue  to 
build  its  share  of  a  highway  bridge  across  the  Columbia 
River  at  Portland.  It  also  raised  $1,250,000  from  another 
bond  issue  to  hard  surface  the  Columbia  Highway  and  other 
trunk  roads  in  the  county.  The  money  for  grading  the  road 
and  building  the  bridges  was  raised  by  direct  taxation.  In 
Multnomah  County  the  highway  has  been  practically  com- 
pleted and  paved  for  a  distance  of  44^/2  miles  east  from 
Portland.  At  a  distance  of  23  miles  from  the  city.  Crown 
Point  is  reached.  The  road  here  is  carried  around  the  top  of 
a  rock  cliff  at  an  elevation  of  750  ft.  above  the  river,  on 
a  curve  of  110-ft.  radius.  The  central  angle  of  the  curve 
is  225  degrees.  On  the  outtr  edge  of  the  road  there  is  a  7-ft. 
sidewalk,  protected  by  a  concrete  railing  4  ft.  high. 

Latourell  Falls  is  passed  at  26  miles  and  Shepperds  Dell 
at  27.5  miles.  Bridal  Veil  Falls  is  1  mile  farther  and  Gordon 
Falls  or  Waukena  (most  beautiful)  Falls  in  Benson  Park 
are  31.5  miles  from  Portland.  Multnomah  Falls,  the  larg- 
est and  grandest  of  the  ten  waterfalls  encountered  in  this 
county,  are  a  mile  beyond  Waukena  Falls.  A  large  park  of 
400  acres  including  the  best  of  the  falls  and  the  most  rugged 
of  the  landscape  was  purchased  and  presented  to  the  public 
as  a  gift  by  S.   Benson,  of  Portland. 

Another  point  of  especial  interest  is  the  Oneonta  Gorge 
and  Tunnel  two  miles  from  Multnomah  Falls.  The  highway 
crosses  'the  stream  on  -a  reinforced  concrete  bridge  and 
passes  immediately  into  a  tunnel  125  ft.  in  length.  The 
height  of  the  rock  cliff  is  205  ft.,  the  railroad  is  close  to 
the  face  of  the  cliff  and  the  river  is  next  to  the  railroad 
so  that  a  tunnel  was  the  only  solution  of  the  problem. 

Horsetail  Falls  are  a  few  hundred  yards  farther  and  40 
miles  out  from  Portland  the  scenic,  three-hihged  arch  bridge 
over  Moffet  Creek  is  crossed. 

Twenty  miles  more  and  the  Bowlby  Tunnel  is  entered 
and  the  city  of  Hood  River  is  5  miles  farther  east.  Pendle- 
ton, the  home  of  the  "round-up,"  is  the  eastern  terminus  of 
the  Columbia  Highway,  distant  from  the  beginning  363 
miles.  A  variation  of  rainfall  of  unusual  degree  is  found 
on  this  highway.  At  Astoria,  nearly  100  ins.  per  year  is  the 
average;  at  Portland  42  ins.;  while  at  Cascade  Locks  the 
precipitation  is  11  ins.;  and  60  miles  farther  east  it  is  15 
ins.  per  year. 

In  Hood  River  County  the  gorge  of  the  Columbia  widens 
out  again  above  the  Cascades,  producing  some  of  the  grandest 
and  most  rugged  scenery  to  be  encountered  in  the  world.  At 
one  point,  5  miles  west  of  Hood  River  City,  it  was  found 
that  the  most  economical  construction  would  be  a  tunnel 
through  solid  rock  for  a  distance  of  400  ft.  To  have  built 
over  the  point  of  rock  using  the  maximum  grade  of  5  per 
cent.,  would  have  required  an  additional  mile  of  road.  The 
state  appropriated  $50,000  to  construct  this  section  of  the 
highway  4,500  ft.  in  length  Topographical  conditions  were 
right  for  a  tunnel  with  windows  cut  out  to  the  face  of  the 
rock  cliff.  A  200-ft.  viaduct  of  reinforced  concrete  was 
planned  for  the  west  approach.  The  tunnel  portal  at  this 
end  is  short,  the  highway  entering  the  face  of  a  rocky  nose. 
At  the  east  end  the  portal  excavation  is  more  than  one 
hundred  feet  long.    There  are  five  windows  in  the  tunnel, 
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each  window  being  approximately  20  ft.  long  and  19  ft. 
high.  The  tunnel  section  is  18  ft.  wide  and  19  ft.  high.  The 
tunnel  required  very  careful  work  on  the  part  of  the  con- 
tractor, the  specifications  providing  a  bonus  for  carefulness 
in  excavating  the  tunnel  and  window  sections.  The  tunnel 
cost  complete  $14,472.85,  and  its  actual  length  is  390  feet, 
giving  a  cost  per  lin.  ft.  of  $37.10.  The  concrete  viaduct 
approach  at  the  west  end  cost  complete  $8,550.30,  its  total 
length  being  208  ft.  and  its  cost  per  lin.  ft.  $41.10.  This 
high  unit  cost  was  due  to  the  great  length  of  the  support- 
ing columns   required. 

This  tunnel  is  much  grander  than  the  Axenstrasse  on  Lake 
Lucerne  in  Switzerland.  The  windows  are  protected  by 
concrete  railings  and  are  recessed  to  provide  ample  room 
for  tourists  to  stand  and  view  the  Columbia  River  150  ft. 
below  and  the  rugged  shores  of  Washington  on  the  far 
shore. 

Hood  River  County  voted  a  $75,000  bond  issue  which  was 
used  in   grading  6^   miles   of  the   highway   in   places   where  ' 
no  road  existed.     The  completion  of  these  sections  made  it 
possible  to  open  the  Columbia  Highway  to  traffic  in  August, 
1915. 

At  the  western  terminus  of  the  Lincoln  Highway  the 
Columbia  section  will  give  a  feeling  of  pleasure  and  satis- 
faction to  the  transcontinental  tourist  at  the  end  of  his 
long  journey  that  will  make  him  feel  well  repaid  for  the 
fatigue  of  the  trip  and  induce  him  to  spend  several  weeks 
sightseeing  in  America's  Switzerland — the  Pacific  North- 
vest. 


Roads  at  Low  Cost  for  Moderate  Traffic 

By  F.  E.  EVERETT 
State  Highway  Commissioner  of  New  Hampshire 

In  these  days  of  modern  road  building,  when  large  sums 
of  money  are  being  expended  for  highway  improvement, 
when  any  sort  of  so-called  permanent  type  of  pavement  will 
cost  from  110,000  to  $30,000  per  mile,  many  engineers  and 
commissioners  are  brought  face  to  face  with  the  question  of 
how  the  mileage  necessary  to  complete  their  highway  system 
can  be  built  without  bankrupting  the  state  or  county  which 
they   represent. 

There  is  no  doubt  that  the  high  class  types  of  road  are 
most  esesntial  and  necessary  on  trunk  lines  or  main  roads 
between  cities  or  county  seats,  that  are  subjected  to  all 
sorts  of  traffic  from  horse-drawn  vehicles  to  motor  trucks. 
But,  outside  of  these  main  arteries,  is  it  not  necessary  that 
a  cheaper  type  of  road  be  constructed?  Even  if  a  common- 
wealth can  arrange  a  bond  issue  ample  to  construct  its  whole 
system  of  bituminous  macadam,  concrete  or  brick  pavement, 
is  it  not  economy  for  it  to  construct  a  less  expensive  road? 
I  say  emphatically,  yes,  and  I  think  I  can  best  illustrate  my 
ideas  by  giving  you  a  sketch  of  the  methods  that  have  been 
employed  in  building  up  the  department  of  the  state  which 
I  represent. 

First,  I  will  sketch  the  history  of  the  highway  work. 

Second,  the  methods  of  construction  of  our  so-called  gravel 
roads. 

Third,  maintenance.  * 

Previous  to  1905  New  Hampshire  had  no  highway  depart- 
ment. Various  sums  of  money  had  been  appropriated  for 
the  maintenance  of  different  pieces  of  road.  Most  of  these 
appropriations  were  for  sections  in  the  White  Mountain 
district  and  in  unincorporated  townships  where  there  was 
no  local  town  government.  The  expenditure  was  left  to 
various  individuals — from  special  committees  appointed  by 
the   Legislature   to   local   engineers  and   selectmen. 

There  could  be  but  one  result  from  such  a  method  of 
procedure,  so  that  when  all  road  matters  were  placed  under 


one  head  it  was  impossible  to  tell  where  the  various  ap- 
propriations had  been  expended. 

In  1905  Arthur  W.  Dean,  now  Chief  Engineer  of  the 
Massachusetts  Highway  Commission,  was  made  the  first 
state  engineer,  and  through  his  untiring  efforts  a  most  com- 
prehensive plan  of  state  aid  was  worked  out  and  put  into 
effect.  This  plan  provided  that  each  town  should  set  aside 
a  certain  sum  of  money  for  permanent  improvement,  this 
amount  varying  from  $1.00  on  each  $1,000  for  towns  having 
a  valuation  of  less  than  $2,000,000  to  $.25  on  each  $1,000  for 
towns  having  a  valuation  of  $15,000,000  and  upwards,  this 
fund  to  be  expended  under  the  direction  of  the  state 
engineer. 

In  addition  to  this,  if  a  town  wished  for  state  aid,  it  must 
set  aside  an  additional  amount  equal  to  SO  per  cent,  of  the 
amount  required  for  permanent  improvement.  The  state's 
apportionment  to  this  fund  varied  from  $3.00  to  each  $1.00 
for  towns  having  a  valuation  of  less  than  $100,000  to  $.20 
for  each  $1.00  for  towns  having  a  valuation  of  $3,000,000  and 
upwards.  To  meet  the  state's  share  of  this  fund,  the  law 
provided  for  an  annual  appropriation  of  $125,000. 

As  this  fund  could  be  expended  on  any  main  road  between 
township  centers,  the  result  of  four  years  of  state  aid  was  a 
considerable  mileage  of  built  road,  but  in  short  sections  and 
on  various  and  sundry  main  roads.  What  one  town  would 
consider  its  main  artery  might  be  of  no  particular  benefit  to  a 
neighboring  town.  This  showed  us  that  in  order  to  get 
anything  like  a  continuous  road,  we  must  amend  or  modify 
the  original  law.  This  was  accordingly  done,  and  the  Legis- 
lature of  1909  authorized  the  designation  and  construction  of 
three  main  lines,  north  and  south  through  the  state,  all 
towns  through  which  any  of  these  lines  passed  to  receive 
at  least  $1.00  for  $1.00  and  they  could  not  have  state  aid  on 
any  other  road  until  the  trunk  lines  were  built. 

It  further  provided  for  a  bond  issue  of  $1,000,000,  of  which 
$200,000  should  be  available  each  year  for  five  years.  The 
last  payment  however,  was  made  by  direct  appropriation  and 
the  state  has  made  two  additional  appropriations  one  for 
$200,000  and  one  for  $300,000. 

At  the  time  of  the  establishing  of  the  department,  we 
were  confronted  with  many  obstacles  not  the  least  of  which 
was  the  cost  of  construction  of  a  permanent  highway.  Many 
of  our  good  citizens  would  lift  their  hands  in  horror  at  the 
thought  of  spending  $5,000  for  a  mile  of  road.  That  meant 
more  money  than  the  majority  of  the  towns  in  our  state  ex- 
pended on  all  their  roads  for  the  year.  It  was,  therefore, 
up  to  the  department  to  build  a  cheaper  road  and  at  the 
same  time  get  a  road  that  was  satisfactory  to  the  traveling 
public.  Then  again  many  of  our  towns,  in  fact  the  majority, 
are  isolated  from  the  railroad  or  at  such  a  distance  from 
stone  quarries  as  to  make  a  macadam  road  prohibitive. 

Also  New  Hampshire  might  be  termed  a  "vacation  state." 
The  White  Mountain  region  is  the  mecca  of  a  great  number 
of  tourists  from  all  over  the  United  States.  The  motorist 
is  not  satisfied  to  have  one  improved  road  to  travel  on.  He 
does  not  like  to  return  the  same  way  he  goes.  He  wishes  a 
continuous  change  in  scene. 

With  our  present  completed  system  the  tourist  can  reach 
the  mountains  by  any  one  of  three  routes  and  return  by 
either  of  the  other  two,  but  had  we  been  obliged  to  confine 
ourselves  to  a  high  class  type  of  construction,  we  could  have 
made  but  a  poor  showing  on  any  one  of  these  routes,  to  say 
nothing  of  building  three.  In  the  building  of  these  three 
lines  we  have  resorted  to  the  material  we  had  at  hand. 
In  a  good  many  localities  there  are  deposits  of  good  gravel 
and  where  this  occurs  it  has  been  comparatively  easy  to 
get  good  results.  In  numerous  other  places  gravel  could 
not  be  found  or  if  found  it  was  of  an  inferior  quality  lack- 
ing in  some  important  feature,  perhaps  in  binding  material, 
perhaps  «is  is  more  often  the  case,  jn  tiietal. 
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Under  these  conditions  we  resort  to  a  combination  of 
material  to  get  the  desired  effect.  If  the  gravel  is  sandy, 
with  no  binding  material  we  alternate  the  layers  of  gravel 
with  clay  or  marl  or  sometimes  mix  the  two  materials 
thoroughly  by  harrowing  or  some  such  other  method.  If 
there  is  not  enough  metal  we  have  found  that  with  a  stone 
foundation,  material  of  a  very  inferior  quality  can  be  used 
for  surfacing  and  with  very  satisfactory  results. 

We  have  in  New  Hampshire  a  mixture  of  clay  and  sand 
and  gravel  called  hardpan.  This  is  probably  more  common 
than  any  other  native  material.  This  material  mixed  with 
sand  or  sandy  gravel  or  even  laid  directly  on  the  stone  foun- 
dation or  telford  is  quite  satisfactory  under  our  system  of 
maintenance. 

Conitruction 
In  construction  we  pay  due  attention  to  the  essentials — 
alignment,  grading,  drainage  and  foundation.  In  connecc 
tion  with  the  alignment  it  may  not  be  out  of  place  to  say 
just  a  word  as  to  our  methods  of  survey.  Contrary  to  the 
general  practice  adopted  by  most  states,  we  do  not  make  a 
plan  of  the  road  first  and  then  plot  the  new  road  on  paper. 
The  first  procedure  is  to  establish  the  center  line  of  the 
new  road  on  the  ground,  correcting  the  old  alignment  where 
possible.  With  this  as  a  base  line  we  are  enabled  to  stake 
out  the  new  layout  and  also  make  a  survey  of  the  existing 
conditions.  Stakes  are  set  every  SO  ft.  on  an  offset  from 
the  center  line.  When  the  cross  sections  are  taken  an  eleva- 
tion is  obtained  of  the  top  of  these  offset  stakes  so  that  when 
the  finished  grade  is  obtained  it  is  easy  to  determine  the  cut 
of  fill  from  the  top  of  these  stakes. 

If  for  any  reason  it  is  desired  to  change  the  alignment 
after  the  survey  is  plotted  on  the  plan,  the  stakes  are  on  the 
ground  and  it  is  an  easy  matter  to  figure  the  offset  either 
way  from  them.  I  believe  this  method  of  survey  and  stak- 
ing out  saves  the  expense  of  one  engineering  operation  in 
the  field. 

The  essentials  ot  drainage  and  foundation  we  give  par- 
ticular attention  to,  for  with  these  gravel  or  dirt  roads  it  is 
very  necessary  that  the  water  be  thoroughly  taken  care  of. 
A  great  many  of  our  roads  have  the  telford  foundation,  es- 
pecially if  the  gravel  is  of  an  inferior  quality  with  a  tendency 
to  be  heavy  or  sticky  in  wet  weather. 

While  in  many  sections  there  is  a  scarcity  of  good  gravel, 
we  are  blessed  with  an  abundance  of  stone.  In  fact  it  is 
believed  by  many  of  our  people  that  the  Lord  used  New 
Hampshire  for  a  dumping  ground  after  he  had  us>cd  what 
he  needed  in  building  the  rest  of  the  world.  However 
true  this  may  be,  we  certainly  appreciate  the  fact  that  we 
have  them. 

We  have  built  most  of  our  roads  21  ft.  wide  from  ditch 
to  ditch.  No  doubt  many  of  you  will  say  that  this  is  not 
wide  enough.  In  some  cases  I  am  inclined  to  think  so  my- 
self. However,  they  have  answered  very  well  for  the 
traffic  they  are  subjected  to.  Our  original  specifications 
called  for  IS  ft.  of  metal  and  3-ft.  dirt  shoulders.  The  gravel 
was  laid  in  three  courses  of  sufficient  thickness  to  make  the 
whole  compacted  mass  8  ins. 

Today  we  believe  that  we  can  get  better  results  by  sub- 
grading  the  entire  width  of  21  ft.  in  practically  a  flat  sec- 
tion. If,  however,  the  stone  fundation  is  used  we  crown  it 
slightly.  On  this  section  the  surfacing  material  is  placed  in 
two  courses,  using  a  dumping  board  or  dumping  the  loads 
in  such  a  way  that  all  the  material  will  be  handled  over. 

We  desire  to  roll  each  layer,  using  in  most  cases  a  horse- 
drawn  corrugated  roller.  Some  of  the  larger  towns,  how- 
ever, use  a  steam  roller  and  some  of  the  smaller  ones  have  no 
roller  and  depend  on  the  traffic  to  do  the  compacting,  keep- 
ing it  in  shape  by  dragging  and  raking.  Of  course  we  get 
results  quicker  where  we  are  able  to  use  a  sprinkler  and 
thoroughly  wet  down  the  separate  layers,  but  in  most  case* 


we  have  to  depend  upon  nature  for  the  wetting.  The 
finished  section  has  a  thickness  of  metal  of  about  10  ins.  in 
the  center  and  practically  nothing  on  the  edges.  This  gives 
a  crown  to  the  road^of  about  1  in.  per  ft.,  which  we  believe 
is  necessary  for  roads  of  this  nature. 

We  have  built  in  the  ten  years  that  the  department  has 
been  in  existence,  1,171  miles  of  road  of  which  SS8  is  trunk 
line,  outside  of  the  compact  portion  of  towns  having  a  popu- 
lation of  over  2,S00.  Of  this  latter  amount  422  miles  are  of 
gravel  construction  and  represent  an  expenditure  of 
$1,614,503,  or  an  average  per  mile  of  $3,826. 
Maintenance 
After  any  road  has  been  properly  rolled  and  the  surface 
has  been  made  compact  and  smooth,  it  is  desirable  that  it 
should  always  be  maintained  in  that  condition.  It  is  a  com- 
mon rule  that,  the  finest  roads  are  the  result  of  good  con- 
struction and  system  of  maintenance  whereby  every  defect 
is  corrected  before  it  has  time  to  cause  serious  damage. 
This  rule  is  chiefly  applicable  to  a  gravel  road  for  the 
very  obvious  reason  that  if  we  are  to  build  gravel  roads  and 
expect  them  to  give  their  users  the  same  satisfaction  that  the 
more  expensive  types  would  give,  we  must  maintain  as  near 
a  true  section  as  is  possible,  free  from  ruts  and  holes. 

The  question  next  arises  what  kind  of  maintenanre  will 
accomplish  this  result.  As  we  all  know  there  are  two  general 
forms  of  maintenance,  which  may  be  called  continuous  main- 
tenance and  periodical  repairs. 

It  is  not  my  purpose  to  analyze  the  merits  or  defects  of 
these  systems.  Both  have  their  advocates  and  critics  and 
both  their  strong  and  logical  argument.  Personally,  I  feel 
that  both  systems  are  correct.  The  type  of  road  to  which 
they  are  applied  should  regulate  their  selection.  It  would 
certainly  be  a  waste  of  money  to  employ  constant  main- 
tenance upon  a  high  class  pavement  which  we  have  every 
reason  to  expect  will  wear  uniformly  until  such  time  as 
to  need  resurfacing.  On  the  other  hand  it  would  be  poor 
policy  to  let  a  gravel  road  go  until  it  needed  resurfacing. 
It  is  important  that  every  rut  and  hole  be  filled  as  soon 
as  they  appear  for  they  -will  hold  water  which  will  soften  the 
gravel  bed  and  cause  the  road  to  wear  rapidly. 

The  question  now  arises:  What  is  the  best  method  to  adopt 
to  accomplish  this  continuous  maintenance?  There  could 
be  only  one  answer  to  this  so  far  as  the  gravel  road  is  con- 
cerned, namely  the  patrol  system.  A  patrolman  equipped 
with  a  one-horse  hitch,  shovel,  rake  and  drag,  etc.,  given  a 
mile  of  road  per  diem,  will  find  plenty  to  do.  A  gravel  road 
to  insure  the  maintenance  of  its  cross  section  should  be 
dragged  after  every  rain.  Under  the  periodic  system  vve 
could  not  do  this  as  it  was  impossible  to  have  the  main- 
tenance gang  at  the  proper  places  at  the  proper  times. 

As  we  all  know,  a  gravel  road  can  be  too  wet  or  too  dry 
to  drag.  In  other  words  there  is  a  certain  time  after  a  rain 
when  the  road  is  in  the  best  possible  condition  to  work  and 
obtain  results.  The  patrolman  constantly  on  the  road  is 
going  to  know  just  when  this  time  arrives.  He  is  going  to 
discover  the  weak  places.  He  will  see  the  small  hole  when  it 
starts  and  before  it  has  developed  into  a  large  one  or  a  series 
of  small  ones.  He  can  patch  the  roads  in  the  early  stages  of 
disintegration   without   serious   trouble   or   excessive    cost. 

Theoretically,  if  a  patrolman  gives  his  gravel  road  proper 
attention  it  should  never  need  resurfacing.  He  will  cart 
on  and  distribute  enough  new  gravel  to  take  the  place  of 
that  which  has  been  worn  out  under  traffic.  The  patrolman 
fully  illustrates  that  old  adage,  "A  stitch  in  time  saves  nine." 
As  an  illustration  of  the  favor  in  which  we  hold  the 
patrolman's  services,  I  will  cite  the  increase  that  has  been 
made  in  this  branch  of  our  organization.  In  the  year  1911 
there  were  two  men  employed  as  patrolmen  on  one  of  our 
trunk  lines  for  about  two  months.  This  was  our  first  at- 
tempt with  the  patrpl  system.    We  have  already  appointed, 
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for  the  year  1916,  225  patrolmen.  These  men  will  be  em- 
ployed from  April  1,  or  sooner  if  the  weather  conditions 
permit,  until  December  1.  Their  average  pay  will  be  $3.25 
per  day.  Now  arises  the  question:  How  much  money  can  be 
justifiably  expended  in  the  maintenance  of  a  gravel  road? 

An  article  published  in  the  "Engineering  News"  of  De- 
cember 9th,  1915,  answers  this  question  to  perfection. 

"Assuming  the  cost  of  a  modern  country  road  pivement 
of  the  so-called  permanent  type  at  $15,000  a  mile  (conserva- 
tive) and  supposing  this  to  be  paid  for  by  20-year  bonds  at 
4J4  per  cent.,  the  annual  charges  for  interest  on  and  re- 
demption of  the  bonds  amount  to  about  $1,150  per  annuni, 
It  is  safe  to  assume  that  even  the  most  'permanent'  type 
of  country  road  pavement  will  require  repairs  and  main- 
tenance of  at  least  $50  per  mile  per  year,  or  in  round  figures 
we  have  a  minimum  of  $1,200  per  mile  per  year  as  the  cost 
of  the  improved  road. 

"Assuming  that  a  good  gravel  road  may  be  built  for  $4,000 
per  mile"  (which  we  have  shown  is  more  than  the  average 
cost  of  New  Hampshire  roads),  "the  annual  charges  for 
interest  on  and  redemption  of  bonds  (if  the  roads  are  built 
by  bond  issues)  at  the  end  of  20  years  would  amount  to 
about  $310.  Therefore,  it  is  theoretically  economical  to 
spend  nearly  $900  per  mile  per  year  for  the  maintenance  of 
gravel  roads,  if  for  that  sum  the  roads  can  be  maintained 
in  a  condition  equal  to  a  pavement,  in  the  $15,000-a-mile 
class." 

Our  claim  is,  that  in  New  Hampshire,  we  are  able  to  main-- 
tain  this  condition  oil  four-fifths  of  our  roads.  This  four- 
fifths  carries  an  average  traffic  of  about  300  to  600  vehicles, 
mostly  motors,  per  day  during  the  vacation  season. 

From  the  comparison  just  cited,  we  find  that  we  can 
economically  spend  $900  per  mile  per  year  for  maintenance. 
Under  the  patrol  system  we  do  not  find  this  expenditure 
necessary.  Taking  forty  towns  in  New  Hampshire  whose 
state  roads  have  been  built  of  gravel  and  maintained  by 
the  patrol  system,  we  find  that  in  the  year  1915  our  average 
cost  of  maintenance  per  mile  was  $240.  This  cost  includes 
in  some  cases  the  surface  application  of  a  light  asphalt  or 
non-asphaltic  oil.  I  will  leave  it  to  your  judgment  if  this 
type  of  road  is  not  the  most  ecpnomical  for  moderate 
traffic. 

A  doubt  will  probably  exists  in  the  minds  of  some  when 
they  take  into  consideration  the  amount  of  traffic  that  these 
roads  carry  and  compare  it  with  some  of  the  elaborately 
worked  out  theories  as  to  the  wearing  qualities  of  plain 
gravel  roads,  but  we  have  the  experience  of  several  years 
of  this  type  of  maintenance  and  construction  as  a  refutation. 

In  fact  any  of  these  gravel  or  so-called  combination  roads, 
which  were  originally  built  of  necessity,  have  worn  so  sat- 
isfactorily that  today  we  are  advocating  this  sort  of  construc- 
tion as  a  principle.  We  believe  that  for  four-fifth  of  our 
trunk  line  roads  this  type  of  construction  is  absolutely  sat- 
isfactory for  moderate  traffic,  if  properly  maintained,  and  by 
far  the  most  economical  road  to  build. 


Recent  Developments  in  the  Building  of 
Concrete  Roads 

By  WILLIAM  D.  UHLER 
Chief  Engineer,  Pennsylvania  State  Highway  Department 

Road  authorities  are  paying  more  attention  today,  than 
ever  before,  to  the  details  of  construction,  in  an  endeavor  to 
find  a  form  or  type  of  construction  that  not  only  will  with- 
stand present  day  traffic,  but  which  also  will  be  economi- 
cal in  first  cost  and  low  in  maintenance  charges.  With  this 
object  in  view,  experimental  and  service  test  roads  are  being 
built  from  time  to  time. 

To  determine  the  practicability  of  such  construction,  and 
to  assist  in  standardizing  the  best  design  and  most  approved 


methods  of  construction,  the  Pennsylvania  State  Highway 
Department  has  undertaken,  with  the  cooperation  of  the 
cement  interests,  to  build  a  model  concrete  road  between 
Easton  and  Allentown,  approximately  twelve  miles  in  length. 

In  the  construction  of  this  highway,  which  is  not  yet  com- 
pleted, especial  attention  is  and  has  been  paid  to  every  engi- 
neering detail,  starting  with  the  subgrading  and  drainage, 
thorough  rolling  of  subgrade  before  placing  materials,  prop- 
er grading  of  aggregates,  the  exact  proportioning  of  mate- 
rials and  the  amount  of  water  used.  Other  details  closely 
watched  are  the  timing  of  the  mix,  laying  of  the  concrete, 
striking  off  and  curing  of  the  pavement. 

After  the  subgrade  is  finished  accurately,  drained  and 
rolled,  the  forms  are  placed,  which  consist  of  6-in.  channels 
in  12-ft.  lengths,  held  in  place  by  steel  pins;  particular  care 
being  taken  to  have  the  alignment  and  grade  of  these  forms 
accurate.  The  steel  forms  are  being  used  both  for  economy 
and  on  account  of  the  ease  with  which  they  can  be  handled. 

To  eliminate  the  re-handling  of  materials,  a  system  was 
devised  for  the  proper  distribution  of  the  aggregate  and 
cement.  On  this  work  all  materials  have  been  brought  to 
the  point  of  use  on  trolley  cars,  advantage  being  taken  of 
the  fact  that  the  car  tracks  paralleled  the  full  length  of  the 
road,  making  it  by  far  the  most  economical  way  of  handling 
the  materials.  This  method  of  delivery  proved  advantageous 
for  unloading  sand  and  stone  at  measured  intervals.  Port- 
able canvas  sheds,  holding  90  sacks  each,  used  for  the  stor- 
age of  the  cement,  were  placed  at  measured  distances  along 
the  route,  and  as  emptied  were  moved  ahead. 

In  proportioning  the  batches,  the  sand  and  stone  were 
handled  in  specially  devised  wheelbarrows,  of  3  cubic  feet 
capacity,  to  insure  accurate  measuring,  and  when  loaded 
these  barrows  were  struck  off  with  a  shovel.  The  same  care 
has  been  given  with  reference  to  the  amount  of  water  used 
in  each  batch,  just  enough  being  put  in  to  secure  a  plastic 
mixture  which  would  not  quite  level  down  in  the  bucket 
when    dumped. 

Every  batch  of  concrete  is  mixed  for  one  and  one-half 
minutes;  the  reason  for  this  being  that  a  number  of  experi- 
ments, made  during  the  progress  of  the  work,  indicated  that 
the  greatest  strength,  commensurate  with  economy  in  cost 
of  mixing,  was  obtained  from  a  mix  of  this  timing.  The  ex- 
periments which  resulted  in  this  conclusion  were  as  follows: 
y2    min.    mix 9  revolutions,  8  day  test,  1,400  lbs.  per  sq.  in. 

1  min.    mix 17  revolutions,  "         1,587    "         "       " 

XYi    min.    mix. ..  .26  revolutions,  "        1,926    "        "       " 

2  min.    mix 36  revolutions,  "         1,661    "         "       " 

3  min.    mix 51  revolutions,  "         1,673    "         "       " 

This  shows  that  if  these  results  are  plotted,  the  curve 
would  break  between  the  one  and  one-half  and  the  two  min- 
ute periods.  If  the  accuracy  of  the  results  on  the  one  and 
one-half  minute  mix  be  questioned,  and  this  figure  assumed 
to  lie  between  1,587  and  1,661,  the  results  plotted  so  as  to 
form  a  curve  will  show  that  the  rate  of  increase  in  strength 
decreases  with  increase  in  the  time  of  mix,  and  the  increase 
obtained  from  the  two  and  three-minute  periods  is  scarcely 
worth  the  additional  time  and  cost  involved. 

Another  feature  that  has  been  brought  out  in  connection 
with  this  work  is  the  great  variation  in  strength  of  6-in. 
cubes  of  the  regular  mix,  made  up  daily  during  the  progress 
of  the  work,  and  set  aside  for  testing  at  periods  of  seven, 
fourteen  and  twenty-eight  days  and  six  months. 

The  seven-day  compression  test  runs  from  1,065  to  3,633. 
The  fourteen-day  test,  from  1,572  to  4,212.  The  twenty- 
eight  day  test,  from  2,362  to  5,361.  As  yet,  no  six-month 
breaks  have  been  made. 

These  wide  variations  in  strength  values  may  be  due  to 
a  combination  of  several  causes,  including  variations  in  the 
quality  of  the  cement  and  mineral  aggregates;  difference  in 
storage  temperature  (some  of  the  specimens  having  been 
made  up  during  warm  weather  and  some  during  very  cool 
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weather);  possible  slight  differences  in  the  mix,  and  differ- 
ences in  the  molding  and  compacting  of  the  specimens;  and 
finally,  of  course,  the  unavoidable  experimental  variations 
in  making  and  breaking  the  specimens. 

Since  every  one  of  these  factors,  except  the  last  named, 
enter  into  the  actual  construction  work,  the  importance  of 
systematic  testing  of  the  cement  used,  examination  of  the 
sand  and  stone  (particularly  with  reference  to  grading),  and 
strict  adherence  to  uniform,  approved  methods  of  mixing, 
placing,  compacting,  and  curing  the  concrete  in  the  pave- 
ment, are  forcibly  demonstrated  by  the  range  in  these  daily 
strength  values. 

Before  placing  the  concrete,  the  subgrade  is  thoroughly 
sprinkled,  after  which  the  concrete,  mixed  in  the  proportions 
of  1:2.3,  is  placed  to  a  depth  of  6  ins.  at  the  side  and  8  ins. 
in  the  center,  and  then  struck  off  with  strike  boards.  A 
heavy  strike  board  is  used  first,  followed  by  a  lighter  one, 
which  results  in  the  compacting  of  the  concrete  and  the 
elimination  of  waves  or  rolls  in  the  surface.  The  striking 
off  always  should  be  done  in  the  same  direction  as  the  pro- 
gress of  the  work.  When  the  strike  board  proceeds  to  with- 
in 3  ft.  of  the  joints,  it  is  lifted  and  placed  alongside  of  the 
joint  filler,  or  installing  bar,  and  then  worked  away  from  the 
joint.  This  avoids  the  danger  of  piling  up  material  around  the 
joint  or  pushing  the  joint  out  of  perpendicular.  Joints 
which  are  not  perpendicular  may  cause  unevenness  due  to 
one  slab  rising  on  another.  Proper  striking  off  puts  the  sur- 
face in  condition  to  be  finished  with  the  least  amount  of 
labor,  as  well  as  making  it  possible  to  secure  an  even,  true 
and  dense  pavement. 

After  the  water  has  disappeared,  the  surface  is  floated 
with  a  wooden  float.  Too  frequently  it  is  the  case  that  the 
floating  is  done  prematurely  and  this  has  a  tendency  to  bring 
the  fine  light  particles  to  the  surface,  which  offers  little, 
if  any,  resistance  to  abrasion. 

Joints,  Yi  in.  wide,  are  provided  at  intervals  of  from  36  to 
40  ft.  These  are  filled  with  a  prepared  bituminous  material, 
Ji  in.  thick  and  9  ins.  wide^  placed  in  accordance  with  the 
standard  practice  of  today.  The  concrete  on  either  side  of 
the  joint  is  finished  with  a  split  float,  which  gives  a  surface 
of  even  height  on  both  sides  of  the  joint  and  overcomes  to  a 
great  extent  the  so-prevalent  rough  riding  joints.  The  edges 
of  the  joints  are  then  rounded  with  a  3/16-in.  edger  to  pre- 
vent the  spalling  or  breaking  of  the  edges.  The  bituminous 
joint  material  is  trimmed  off  about  1  in.  above  the  finished 
surface,  which  permits  traffic  to  beat  down  the  projecting 
filler,  thus  forming  a  protection  to  the  edges. 

The  sides  of  the  slab  are  then  rounded  with  a  J^-in.  edging 
tool,  which  not  only  adds  to  the  appearance  of  the  work, 
but  serves  to  protect  the  sides  and  prevents  chipping  by 
traffic  turning  on  and  off  the  road. 

There  is  a  vast  difference  of  opinion  as  to  the  advisability 
of  using  protection  plates  at  the  joints.  Experience  leads 
me  to  believe  that  if  proper  care  is  taken  in  the  mainte- 
nance of  the  unprotected  joints,  built  as  outlined  above, 
far  more  satisfactory  and  economical  results  will  be  at- 
tained than  by  the  use  of  steel  joints,  especially  if  there  is 
any  difference  in  the  rate  of  wear  of  the  concrete  ana  thef 
steel  in  the  joints.  Only  a  thousand  feet  of  this  road  has 
been  constructed  with  steel  protection  joints,  and  up  to  the 
present  time  no  advantage  in  this  method  of  protection  is 
noticeable. 

The  road  in  question,  although  of  6-in.  and  8-in.  con- 
struction, is  reinforced  also  with  a  light  metal  fabric,  which 
is  shipped  to  the  job  in  sheets  5  ft.  in  width,  and  6  and  10 
ft  in  length.  This  is  placed  with  longtitudinal  joints  stag- 
gered and  with  a  lap  of  4  ins.  crosswise  and  12  ins.  longti- 
tudinally.  Of  course,  it  would  be  preferable  if  sheets  could 
be  obtained  the  full  width  of  the  roadway.  Reinforcing 
shipped  in  sheets,  in  my  opinion,  is  more  satisfactory  be- 
cause it  is  easier  to  handle  and  can  be  installed  with  less 


trouble,  while  with  the  rolls  there  is  bound  to  be  more  dis- 
placement of  the  concrete  when  the  workmen  endeavor  to 
force  it  into  place. 

This  metal  reinforcement  is  placed  2  ins.  below  the  top  of 
the  slab.  It  reduces  the  number  and  size  of  the  cracks  and 
is  designed  also  to  overcome  longtitudinal  cracks,  which  may 
occur  because  of  the  settlement  of  the  shoulders. 

Throughout  the  West  the  general  practice  is  to  build  con- 
crete roads,  without  reinforcement,  6  ins.  at  the  side  and  8 
ins.  in  the  center.  Personally,  I  believe  that  far  better 
results  can  be  obtained  at  the  same  cost,  and  under  some 
condition  at  less  cost,  by  the  construction  of  5-in.  and  7-in. 
concrete  roads,   with   light   metal   fabric   reinforcement. 

In  order  to  secure  the  maximum  strength  and  wearing 
qualities,  special  attention  is  given  to  the  curing  and  pro- 
tection of  the  concrete  pavement.  During  hot  and  windy 
weather  the  fresh  concrete  is  covered  with  canvas  as  soon 
as  possible  after  floating.  To  keep  the  canvas  off  the  fresh 
concrete,  portable  forms  were  constructed,  which  could  be 
taken  up  and  set  along  the  edges  of  the  pavement,  project- 
ing about  12  ins.  above  the  pavement  on  which  the  canvas 
covering,  which  was  on  two  rollers,  was  easily  unrolled. 
This  method  of  handling  the  canvas  covering  proved  very 
satisfactory.  After  the  concrete  had  had  sufficient  time  to 
harden,  the  canvas  was  removed,  and  the  pavement  covered 
with  from  2  to  3  ins.  of  earth  and  kept  wet  from  10  to  14 
days.  The  ponding  method  of  curing,  employed  by  the  High- 
way Department  of  California,  permits  the  flooding  of  the 
pavement  and  is  more  economical  and  far  more  satisfactory 
but  due  to  the  character  of  our  soils  it  is  not  practicable 
in  this  section  of  the  country. 

At  the  expiration  of  the  fourteen-day  limit,  the  earth  cov- 
ering was  removed  and  the  road  thrown  open  to  traffic. 

Of  this  twelve  miles  just  described,  a  section  about  three 
and  one-quarter  miles  in  length  was  completed  last 
season.  An  inspection  made  recently  shows  that  thus  far 
only  two  slight  cracks  have  developed  in  the  pavefnent. 

Other  experiments  will  be  made  on  this  work  during  the 
coming  season,  with  reference  to  the  time  and  speed  of  mix- 
ing and  also  the  water  consistency. 

In  order  to  make  a  more  complete  study  of  the  cause  of 
cracks  in  concrete  pavements,  three  lines  of  precise  levels 
have  been  run  taking  elevations  at  each  end  of  every  slab; 
at  each  corner,  and  in  the  center.  This  should  give  us  some 
valuable  data,  and  in  case  longitudinal  cracks  occur,  enable 
us  to  determine  whether  there  has  been  a  heaving,  due  to 
frost  action,   or  a   settlement  of   the   shoulders. 

And,  finally,  I  would  say  that  the  essential  features  for  a 
good  concrete  pavement  are  a  hard,  dense  surface,  true  to 
grade  and  cross  section,  free  from  waves,  depressions  and 
irregularities,  and  one  which  will  insure  uniform  wear. 


NEWS    NOTES 


Friday,   March   10,  Will   Be  Obaerved  an   Good  Road*  Day   by 

the  country  schools  of  Illinois. 


The  City  CommlHiilon  of  Salt  Lake  City,  Utah,  has  .approved 
a   paving   program    Involving   the    expenditure    of    $125,275. 


The  Commercial  Club  of  Salem,  Ore.,  has  gone  on  record  as 
favoring  the  expenditure  of  $1,000,000  a  year  for  a  period  of 
ten   years   on   highways   In   the   forest   reserves    of    Oregon. 


The  Voterd  of  St.  liOuIn  County,  Mo.,  have  voted  In  favor 
of  a  bona  Issue  of  $3,000,000  for  the  construction  of  county 
roads  and  bridges.  The  matter  has  been  noted  in  several 
previous   Issues  of  "Good   Roads." 


New  New  Jersey  LeKlHlotnre  has  been  asked  for  an  appro- 
priation of  $100,000  to  start  the  work  of  freeing  the  toll  bridges 
across  the  Delaware  River.  Pennsylvania  has  already  made 
an  appropriation  for  this  purpose. 
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The  Sixth  American   Good  Roads  Congress 


The  Sixth  American  Good  Roads  Congress,  comprising 
the  Thirteenth  Annual  Convention  of  the  American  Road 
Builders'  Association  and  the  Seventh  National  Good  Roads 
Show  held  under  the  auspices  of  that  organization,  was 
held  at  Pittsburgh,  Pa.,  on  February  28,  29  and  March  1, 
2  and  3. 

The  attendance  was  large  and  consisted  to  an  even  greater 
extent  than  usual  of  those  actually  engaged  in  some  part 
of  road  or  street  work.  There  were  representatives,  official 
or  otherwise,  from  practically  every  state  and  from  many 
of  the  provinces  of  Canada  and  from  many  foreign  coun- 
tries. The  attendance  at  the  technical  sessions  was  remark- 
ably large,  the  hall  being  practically  filled  at  almost  every 
session. 

The  Good  Roads  Show  comprised  a  large  number  of  exhib- 
its, the  displays  including  practically  every  machine  or 
material  used  in  the  construction  or  maintenance  of  country 
roads  or  city  streets.  The  show  was  one  of  the  most 
successful  ever  held,  both  from  the  point  of  view  of  the 
delegates  and  the  exhibitors. 

An  account  of  the  congress  and  a  list  of  the  exhibitors 
follows. 


MONDAY,  FEBRUARY  28 
Public   Meeting 

A  public  meeting  was  held  on  the  evening  of  Monday, 
February  28,  at  Memorial  Hall,  and  was  attended  by  several 
hundred  delegates  and  guests,  including  many  prominent 
men  of  Pittsburgh,  Allegheny  County  and  Pennsylvania,  as 
well  as  many  well  known  men  from  other  states.  Music 
preceded  and  followed  the  exercises,  which  consisted  of 
addresses,  James  Francis  Burke,  former  member  of  Con- 
gress, acting  as  chairman.  Addresses  were  made  by  Gover- 
nor Major  of  Missouri;  Dorsey  W.  Shackleford,  Member  of 
Congress  from  Missouri  and  chairman  of  the  House  Com- 
mittee on  Post  Offices  and  Post  Roads;  former  State  High- 
way Commissioner  Edward  M.  Bigelow  of  Pennsylvania, 
and  former  Secretary  of  State  Philander  C.  Knox. 


TUESDAY,    FEBRUARY    29 
First   Session 

President  Stevens  called  the  opening  session  to  order  at 
about  half-past  eleven,  Tuesday,  February  29,  introducing  as 
the  first  speaker.  Mayor  Joseph  G.  Armstrong,  of  Pittsburgh. 
The  Mayor  spoke  very  briefly,  welcoming  the  convention  on 
behalf  of  the  city.  In  the  course  of  his  remarks  he  referred 
to  the  highways  of  Pittsburgh  and  vicinity  and  expressed  the 
hope  that  the  delegates  and  guests  would  have  an  opportunity 
to  see  the  residence  districts. 

At  the  conclusion  of  Mayor  Armstrong's  address,  President 
Stevens  announced  that  Governor  Brumbaugh  was  unable 
to  be  present.  In  his  place  he  introduced  County  Superin- 
tendent of  Highways  R.  S.  McDowell,  of  Chester  County,  Pa., 
who  briefly  extended  the  welcome  of  the  State  of  Pennsyl- 
vania. He  also  called  attention  to  the  magnitude  of  good 
roads  work  and  the  need  for  cooperation  in  carrying  it  on. 

The  welcome  on  behalf  of  the  Pennsylvania  State  Highway 
Department  was  extended  by  First  Deputy  State  Highway 
Commissioner  Jos.  W.  Hunter.  Mr.  Hunter  spoke  briefly, 
but  presejited  considerable  information  relative  to  the  highway 
work  of  the  state. 

The  next  speaker  was  President  D.  P.  Black,  of  the  Pitts- 
burgh Chamber  of  Commerce,  who  welcomed  the  delegates 
on  behalf  of  that  organization.  Mr.  Black's  address  con- 
sisted largely  of  an  interesting  resume  of  the-  history  of 
Pittsburgh,  with  especial  reference  to  the  influence  of  roads. 


Mr.  Black  was  followed  by  County  Commissioner  A.  C. 
Gumbert,  of  Allegheny  County.  Mr.  Gumbert  briefly  wel- 
comed the  delegates  on  behalf  of  the  county. 

Governor  Major  of  Missouri  followed  Mr.  Gumbert.  In  the 
course  of  his  address,  he  urged  that  road  work  be  put  into 
competent  hands  and  that  funds  be  appropriated  liberally. 

At  this  point  President  Stevens  made  the  response  on  behalf 
of  the  American  Road  Builders'  Association.  His  address 
follows. 


Presidential    Address    by    Col.    E.   A.    Steven* 

I  cannot  better  acknowledge  the  kind  words  of  welcome 
with  which  this  Association  has  been  received  in  this  city 
which  typifies  the  growth  and  spirit  of  industrial  America 
as  does  no  other  community,  better  than  by  expressing  the 
hope  that  this  convention  may  mark  another  step  forward 
in  the  great  work  which  the  people  of  these  United  States 
have  undertaken  in  the  betterment  and  modernizing  of  their 
highways  and  by  voicing  our  determination  to  achieve  so 
desirable  an  advance. 

This  great  country  of  ours  is  not  going  mad  over  a  propo- 
sition to  build  parkways  upon  which  well  dressed  ladies  may 
air  their  lap-dogs  in  the  luxury  of  a  ten  thousand  dollar  im- 
ported car. 

The  task  of  raising  and  spending  the  billions  necessary  for 
the  proper  system  of  roads  that  our  industrial  development 
loudly  demands  is  a  serious  business  proposition.  It  repre- 
sents an  investment  too  long  delayed  and  one  whose  impor- 
tance is  each  day  more  strongly  emphasized  by  the  triumph 
of  the  American  engineer  and  mechanic  in  the  production 
of  the  motor  vehicle.  The  road  problem  is  fast  reducing 
itself  to  one  of  dollars  and  cents;  to  producing  roads  that 
will  carry  given  weights  at  the  smallest  cost.  It  is  in  this 
very  aspect  of  the  case  that  the  efforts  of  associations  of  men 
drawn  together  by  their  interest  in  roads  can  be  usefully 
exerted  and  when,  to  the  interest  that  is  common  to  all 
enlightened  citizens,  there  is  added  special  knowledge  in  the 
actual  work  of  designing,  building,  maintaining  and  financing 
roads,  a  special  capacity  for  valuable  service  exists  that 
entails   a   duty   to   the   commonwealth. 

The  work  of  persuading  the  people  that  they  need  good 
roads  in  their  daily  business  is  almost  done.  The  stern 
logic  of  the  survival  of  the  fittest  is  beginning  to  make 
itself  felt  in  those  communities  that  have  neglected  their 
highways.  This  inexorable  law  of  nature  will  soon  make 
its  results  so  plain  that  no  other  argument  will  be  needed. 
What  is  needed  today  is  not  the  preaching  of  the  gospel  of 
good  roads;  nor  is  our  great  need  the  discovery  of  that  im- 
possible myth,  the  one  best  road  for  all  conditions. 

The  underlying  principles  of  road  construction  are  as 
fairly  well  known  as  is  any  problem  of  design  in  these  days 
of  rapid  changes  and  dazzling  progress  in  engineering  prac- 
tice. 

In  the  press  of  insistent  demands  for  good  roads  it  has 
been  and  it  is  hard  to  get  above  the  mass  of  technical  de- 
tail, the  close  and  accurate  study  required  for  each  new  de- 
sign and  the  web  of  red  tape  that  is  but  too  apt  to  hamper 
all  public  work.  Yet  above  these  we  must  rise  if  we  are  to 
do  full  justice  to  our  job.  We  must  face,  weigh,  discuss  and 
determine  on  those  principles  that  must  furnish  the  founda- 
tion for  a  successful  administration  of  our  roads.  For  this 
we  must  have  interchange  of  experiences  and  ideas.  Such 
is  the  purpose  of  this  convention.  From  a  neglected  and 
unimportant  link  in  our  great  system  of  transportation,  our 
highways  are  fast  becoming  a  system  rivaling  our  railways 
in  importance.    They  deserve  and  they  must  receive  the  same 
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characteristically  American  treatment  if  they  are  to  yield  the 
return  which  the  people  and  the  industries  of  this  country 
are  entitled  to  receive.  It  has  always  been  characteristic  of 
the  American — and  above  all  of  the  American  engineer — that 
whatever  study  he  may  devote  to  the  practice  of  older  na- 
tions, he  works  out,  adapts  and  adopts  for  his  purposes  a 
solution  indicated  by  the  peculiar  conditions  under  which  his 
work  must  be  done,  for  which  it  must  stand  the  test  of 
service  and  in  the  stress  of  which  it  must  make  good. 

In  the  case  of  our  roads  it  is  especially  true  that  these 
conditions  include  not  only  the  physical  and  industrial  fea- 
tures, but  the  peculiar  mental  attitude  of  the  people  and  their 
political  organization  and  traditions.  It  is  a  worn  truism 
to  say  that  we  must  keep  politics  out  of  our  road  work.  The 
question  is:  How  are  we  to  do  it?  In  the  right  answer  to 
this  question  it  seems  to  me  we  shall  find  many  of  the  prin- 
ciples which  we  must  recognize  as  necessary  to  the  solution 
of  our  problem.  To  me  it  seems  useless  to  expect  to  end 
the  demoralizing  effect  of  a  spoils  system  of  patronage,  of 
"log  rolling"  and  of  the  "pork  barrel"  unless  we  can  put  the 
work  in  the  hands  of  a  body  of  men  who  by  their  personal 


at  which  it  is  moved,  acquires  its  importance  not  as  a  mere 
piece  of  curious  information  but  because  without  it  we  shall 
never  express  the  true  value  of  road  work.  Without  this 
unit  we  can  never  prqve  to  the  American  people  that  their 
road  forces  should  not  be  tampered  with,  should  not  be  ex- 
pected to  furnish  soft  berths  for  the  deserving  of  any  political 
party  and  that  they  can  be  relied  on  to  do  their  duty  and  yield 
a  return  if  they  be  given  the  chance. 

The  job  as  a  whole  is  worthy  of  great  men;  worthy,  for 
example,  of  such  great  administration  engineers  as  Penn- 
sylvania has  produced  in  Fritz  and  Taylor;  worthy  of  the 
organizing  power  that  has  made  Pittsburgh  synonymous  with 
productive  efficiency. 

It  is  to  a  step  forward  in  this  work  that  I,  as  its  Presi- 
dent, am  pledging  this  Association  under  the  auspices  and 
inspirations  to  be  drawn  from  your  surroundings,  your  tra- 
ditions and  from  your  kindly  words  of  welcome. 


After  the  response  by   President  Stevens,  brief  addresses 
were  made  by  W.  A.  McLean,  Deputy  Minister  of  Highways 


OROUI>  OK  l)KI.i:(i.\Ti;i5  A.NU  (iUKSTS  AT  THK  THIJtTEKNTH    ANNUAL  CONVKNTION  OF  THK 


character,  trained  ability  and  devotion  to  their  work  will 
earn  and  deserve  the  confidence  of  the  public.  Such  a  body 
of  men  does  not  grow  on  the  bushes.  The  individuals  exist 
today — to  make  an  effective  force  these  must  be  organized, 
trained  to  act  for  one  end  and  imbued  with  that  spirit  of 
team  work  that  makes  the  successful  combination  of  men,  be 
they  a  football  team  or  the  force  of  one  of  the  great  mills  of 
this  city. 

Such  a  force  will  be  at  its  best  only  when  it  can  point  to 
the  results  of  its  work;  when  each  unit  can  compare  its  use- 
ful output  with  that  of  its  neighbor  and  devise  new  ways  of 
effecting  savings  or  increasing  returns. 

I  had  the  honor  of  calling  the  attention  of  this  Association 
to  one  aspect  of  this  need  at  the  annual  meeting.  That 
detail,  namely  the  establishing  of  a  traffic  unit  which  would 
express  the  value  of  the  return  given  by  the  road,  with  due 
regard  not  only  to  the  weight  transported  but  to  the  speed 


of  the  Province  of  Ontario,  Canada,  and  F.  E.  Everett,  State 
Highway  Commissioner  of  New  Hampshire. 
Second   Session 

The  second  session  of  the  convention  was  called  to  order 
at  2:30  p.  m..  President  Stevens  in  the  chair. 

The  first  speaker  was  R.  Keith  Compton,  Chairman  and 
Consulting  Engineer  of  the  Paving  Commission  of  Balti- 
more, Md.,  who  presented  a  paper  on  "Railway  Track  Con- 
struction in  Paved  Streets."  W.  H.  Taylor,  Jr.,  City  Engi- 
neer of  Norfolk,  Va.,  who  was  scheduled  to  open  the  dis- 
cussion, was  unable  to  be  present  because  of  illness.  The 
paper  was  discussed  by  H.  W.  Durham,  County  Engineer 
of  Bergen  County,  N.  J.,  and  formerly  Chief  En§;ineer  of 
Highways  of  the  Borough  of  Manhattan,  New  York,  N.  Y.; 
J.  M.  Lamed,  Engineer  of  Way,  Pittsburgh  Railways  Co.; 
Gordon  Campbell,  President  and  General  Manager,  York 
Railways,  York,  Pa.,  who  represented  the  American  Electric 
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Railway  Association;  J.  Toner  Barr  of  the  Pittsburgh  Cham- 
ber of  Commerce;  E.  B.  Ulrich,  City  Engineer  of  Reading, 
Pa.;  W.  M.  Kinney,  Inspecting  Engineer,  Universal  Portland 
Cement  Co.,  and  others. 

In  the  absence  of  Chief  Engineer  N.  S.  Sprague  of  the 
Pittsburgh  Bureau  of  Engineering,  his  paper  on  "The  Con- 
trol of  Openings  in  Pavements"  was  read  by  title.  It  was 
discussed  by  George  E.  Datesman,  Director  of  Public  Works, 
Philadelphia,  Pa.,  and  H.  W.  Durham. 

After  the  discussion  of  Mr.  Sprague's  paper,  President 
Stevens  announced  the  appointment  of  the  Committee  on 
Resolutions  and  the  Committee  on  Credentials.  These  com- 
mittees were  as  follows: 

Committee  on  Resolutions:  Geo.  W.  Tillson,  N.  Y., 
Chairman;  Charles  Whiting  Baker,  N.  Y.;  Maj.  W.  W. 
Crosby,  Md.;  F.  E.  Ellis,  Mass.;  F.  E.  Everett,  N.  H.;  W.  A. 
McLean,  Ontario,  Canada;  James  H  MacDonald,  Conn.;  R.  L. 
Morrison,  Texas;  and  Wm.  D.  Uhler,  Penn. 

Committee  on  Credentials:  R.  A.  Meeker,  N.  J.,  Chair- 
man; R.  H.  Gillespie,  N.  Y.;  R.  K.  Compton,  Md.;  J.  M. 
McCarthy,   Mass.;  J.  W.   Hunter,   Penn.;   Col.   S.   D.   Foster, 


The  first  paper  scheduled,  "Recent  Developments  m  the 
Building  of  Concrete  Roads,"  was  presented  by  W.  D.  Uhler, 
Chief  Engineer  of  the  Pennsylvania  State  Highway  Depart- 
ment. The  remainder  of  the  session  was  taken  up  by  a 
spirited  discussion  on  the  paper  the  points  especially  em- 
phasized being  the  life  of  concrete  pavement.s,  the  qualities 
of  various  aggregates,  the  methods  of  inspection  and  the 
grades  upon  which  concrete  pavement  can  be  laid.  Among 
those  who  took  part  in  the  discussion  were  R.  L.  Morrison, 
Professor  of  Highway  Engineering,  Texas  Agricultural  and 
Mechanical  College;  H.  B.  Shattuck,  Assistant  Professor  of 
Railroad  Engineering,  Pennsylvania  State  College;  Anthony 
Bo  wen.  Mayor  of  Fairmount,  W.  Va.;  K,  H.  Talbot;  Harvey 
Linton,  of  Altoona,  Pa.;  C.  H.  Roper,  President  of  the 
Omaha,  Lincoln  and  Denver  Highway,  Lincoln,  Neb.;  B. 
Woodyard,  Parkersburg,  W.  Va.;  W.  M.  Kinney,  Inspecting 
Engineer,  Universal  Portland  Cement  Co.;  John  T.  Harrop, 
Supervisor  of  Roads,  Bergen  County,  N.  J.;  A.  T.  Chollar, 
of  the  Association  ol  American  Portland  Cement  Manufac- 
turers; T.  J.  Jones,  City  Engineer,  Brantford,  Canada; 
Charles    Whiting    Baker,    Editor    of    "Engineering    News;" 
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Penn.;  J.  R,  Wiison,  W.  Va.;  M.  B.  Greenough,  Ohio;  M.  H. 
Crump,  Ky.,  and  Alfred  Clark,  N.  H. 

After  the  announcement  of  the  committee  appointments 
the  con^  ention  adjourned  until  10:00  a.  m.,  Wednesday. 

Theater  Party 

On  Tuesday  evening  the  members  of  the  association  and 
other  delegates  were  guests  of  the  Pittsburgh  local  com- 
mittee at  a  theater  party  at  the  Nixon  Theater.  The  play 
was  "Rio  Grande,"  a  new  drama  by  Augustus  Thomas.  At 
the  end  of  the  third  act  Mr.  Thomas  responded  to  repeated 
calls  for  the  author  and  made  a  brief  .speech  in  which  he 
alluded  to  good  roads. 

WEDNESDAY,    MARCH    1 
Third    Session 

The  third  session  of  the  convention  was  called  to  order 
at  about  half-past  ten,  by  First  Vice  President  A.  W.  Dean. 


Wm.  M.  Acheson,  of  the  New  York  State  Highway  Depart- 
ment; F.  W.  Patterson,  Cleveland,  Ohio;  James  H.  Mac- 
Donald,  formerly  State  Highway  Commissioner  of  Connec- 
ticut; R.  A.  Meeker,  State  Highway  Engineer  of  New  Jersey, 
and  others.  ^,,i^'. 

Fourth  Session 

The  afternoon  session  was  called  to  order  at  about  half- 
past  two  by   President  Stevens. 

The  first  speaker  was  John  H.  Gordon,  of  Albany,  N.  Y., 
who  read  his  paper,  "A  Contractor's  Suggestions  to  Engin- 
eers and  Inspectors."  The  subject  was  discussed  by  F.  E, 
Ellis,  of  Melrose,  Mass. 

F.  C.  Pillsbury,  Division  Engineer,  Massachusetts  High- 
way Commission,  who  was  scheduled  to  present  a  paper  on 
"Adaptability  of  Paving  Materials  to  Different  Conditions 
and    Localities,"   was    not   present.     After   announcing   this, 
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President  Stevens  called  upon  F.  P.  Smith,  of  Dow  &  Smith, 
New  York,  N.  Y.,  who  read  a  discussion  on  Mr.  Pillsbury's 
paper.  E.  B.  Ulrich,  City  Engineer  of  Reading,  Pa.,  and 
others  participated  in  the  discussion. 

The  next  paper  of  the  session,  "Roads  at  Low  Cost  for 
Moderate  Traffic,"  was  presented  by  F.  E.  Everett,  State 
Highway  Commissioner  of  New  Hampshire.  C.  R.  Wheel- 
ock,  of  Orangeville,  Ont.,  who  was  scheduled  to  open  the 
discussion,  was  unable  to  be  present  The  subject  was  dis- 
cussed by  Chas.  H.  Neal,  County  Engineer  of  Buncombe  . 
County,  N.  C,  A.  W.  Dean,  Chief  Engineer,  Massachu- 
setts State  Highway  Department,  and  Jos.  W.  Hunter,  First 
Deputy  State  Highway  Commissioner  of  Pennsylvania. 

At  the  close  of  this  discussion,  the  paper,  "Foundations 
for  Roads  and  Streets,"  scheduled  for  Friday,  was  pre- 
sented by  the  author,  Jos.  W.  Hunter,  who  could  not  be 
present  Friday.  K.  H.  Talbot,  R.  L.  Morrison,  C.  H.  Neal, 
W.  M.  Kinney  and  J.  S.  Pardee  discussed  the  subject. 

At  the  close  of  the  discussion,  Nelson  P.  Lewis,  Chief 
Engineer  of  the  Board  of  Estimate  and  Apportionment  of 
New  York  City,  spoke  at  some  length  on  Commissioner 
Everett's  subject.  He  was  followed  by  W.  M.  Kinney,  F. 
E.  Everett,  J.  W.  Hunter  and  others. 

Annual  A.  R.  B.  A.  Dinner 

The  annual  A.  R.  B.  A.  dinner  was  held  in  the  English 
Room  of  the  Fort  Pitt  Hotel  on  Wednesday  evening  and 
was  attended  by  several  hundred  members  and  others.  Presi- 
dent Stevens  of  the  A.  R.  B.  A.,  presided,  and  called  upon 
Mayor  Armstrong  of  Pittsburgh,  former  State  Highway 
Commissioner  E.  M.  Bigelow  of  Pennsylvania,  and  former 
State  Highway  Commissioner  James  H.  MacDonald  of  Con- 
necticut for  brief  speeches.  An  orchestra  played  during  the 
dinner  and  afterwards,  and  the  diners  sang  under  the  leader- 
ship of  a  professional  leader.  There  was  also  a  cabaret  en- 
tertamment 

THURSDAY,    MARCH    2 
Fifth  Session 

The  fifth  session  was  called  to  order  soon  after  eleven 
o'clock  by  President  Stevens,  who  introduced  as  the  first 
speaker  First  Deputy  Commissioner  H.  E.  Breed  of  the  New 
York  State  Commission  of  Highways.  Mr.  Breed  read  his 
paper,  which  was  entitled,  "Brick  Streets  and  Roads."  The 
subject  was  very  thoroughly  discussed,  those  participating 
being  C.  H.  Roper,  C.  H.  Neal,  County  Engineer  of  Bun- 
combe County,  N.  C;  M.  B.  Greenough,  Instructor  of  Civil 
Engineering,  Case  School,  Cleveland,  O.;  Chas.  Whiting 
Baker,  Editor  of  "Engineering  News;"  Wm.  C.  Perkins,  Chief 
Engineer  of  the  Dunn  Wire-Cut  Lug  Brick  Co.;  W.  M.  Kin- 
ney, Major  W.  W.  Crosby  of  Baltimore,  F.  E.  Ellis,  P.  Ridge 
and  others. 

In  the  absence  of  Charles  F.  Knowlton,  Manager  of  the 
Paving  Department  of  the  Simpson  Bros.  Corp.,  of  Boston, 
Mass.,  who  was  to  present  the  paper  on  "Recent  Tendencies 
in  Stone  Block  Pavements,"  the  paper  was  read  by  title. 
The  discussion  on  stone  block  pavements  was  opened  by 
H.  W.  Durham,  County  Engineer  of  Bergen  County,  N.  J. 
A.  T.  Rhodes,  Superintendent  of  Streets,  Worcester,  Mass.; 
E.  I.  Hannah;  Major  W.  W.  Crosby;  Z.  W.  Carter,  Secre- 
tary of  the  Granite  Paving  Block  Manufacturers'  Asso- 
ciation, and  others  also  took  part. 

The  last  paper  on  the  program,  "The  Function  of  Stone 
in  the  Bituminous  Concrete  Pavement,"  was  read  by  the 
author,  R.  B.  Gage,  Chemist  of  the  New  Jersey  Department 
of  Public  Roads.  The  discussion  following  the  presentation 
of  the  paper  was  participated  in  by  Herbert  Spencer,  Chas. 
W.  Dill,  R.  H.  Gillespie  and  others. 

Automobile   Trip 

On  Thursday  afternoon  many  of  the  delegates  and  others 
in  attendance  were  the  guests  of  the  Pittsburgh  Chamber  of 
Commerce  and  the  Automobile  Qub  of  Pittsburgh  on   an 


automobile  ride.  The  delegates  were  taken  over  Grant 
Boulevard  and  other  streets  to  Schenley  Park,  through  that 
park  and  through  Highland  Park,  returning  to  the  city 
over  Baum  Boulevards  On  the  way  back  to  the  city  a  short 
stop  was  made  at  the  rooms  of  the  Automobile  Club. 
Business    Meeting 

A  business  meeting  of  the  A.  R.  B.  A.  was  held  after  the 
delegates   had   returned   from   the  automobile   ride. 

President  Stevens,  who  presided,  called  the  meeting  to 
order  shortly  after  four  o'clock.  The  reading  of  the  min- 
utes was  dispensed  with  and  the  meeting  passed  to  the 
consideration  of  the  report  of  the  Committee  on  Resolu- 
tions, the  principal  business  of  the  meeting.  The  report  was 
read  by  Chairman  Tillson,  section  by  section,  and  adopted 
as  read.     The  resolutions  follow: 

Resolutions 

RESOLVED,  That  this  Association  expresses  its  appreciation 
of  the  cordial  welcome  extended  to  It  by  His  Excellency,  the 
Governor  of  the  State  of  Pennsylvania,  His  Honor  the  Mayor  of 
Pittsburgh,  and  the  Pittsburgh  Chamber  of  Commerce. 

RESOLVED,  That  this  Association  extends  its  sincere  thanks 
to  the  state,  county  and  city  officials,  the  commercial  organiza- 
tions of  the  city  and  especially  to  the  Pittsburgh  Chamber  of 
Commerce  for  its  very  delightful  theater  party,  and  the  Pitts- 
burgh Automobile  Club  for  its  very  enjoyable  automobile  ride, 
as  well  as  the  different  organizations  which  are  devoting  their 
attention  to  road  Improvement,  for  the  many  courtesies  ex- 
tended by  them,  all  of  which  have  contributed  so  conspicuously 
to  the  enjoyment  and  profit  of  those  in  attendance  at  this  con- 
vention. 

RESOLVED,  That  this  Association  hereby  expresses  its  appre- 
ciation of  the  valuable  cooperation  of  the  manufacturers, 
states,  cities  and  all  others  who  have,  by  their  excellent  ex- 
hibits and  efforts,  contributed  so  greatly  to  the  value  and  In- 
structiveness  of  this  convention. 

RESOLVED.  That  this  Association  recognizes  the  value  of  the 
work  done  both  by  the  local  and  general  press  in  disseminating 
Information  regarding  this  convention  and  it  hereby  tenders  its 
thanks  for  the  same. 

RESOLVED,  That  this  Association  Invites  the  attention  of  all 
state,  county  and  all  municipal  authorities  to  the  value  of  traffic 
censuses  as  a  means  of  recording  and  determining  the  relative 
values  of  various  forms  of  pavement  and  road  construction  and 
would  strongly  recommend  that  systematic  traffic  censuses  be 
taken  from  time  to  time  on  all  classes  of  roads  and  pavements 
In  order  that  more  definite  knowledge  of  the  economic  value  of 
the  different  types  of  construction  may  be  obtained. 

RESOLVED,  That  in  taking  such  censuses  separate  counts 
should  be  made  of  horse-drawn  vehicles,  light  and  heavy,  and 
of  motor  vehicles,  classified  as  pleasure  and  commercial  cars, 
with  notes  as  to  the  use  of  especially  heavy  trucks  and  vehicles 
with  tires  especially  Injurious  to  roads. 

Where  it  can  be  used,  in  order  to  obtain  comparable  informa- 
tion, the  standard  form  for  taking  traffic  censuses  reported  by 
a  committee  of  the  American  Society  of  Civil  Engineers  is  rec- 
ommended. 

RESOLVED,  That  where  funds  for  road  construction  are 
raised  by  an  issue  of  bonds,  this  Association  urges  that  the 
serial  form  of  bond,  by  which  a  part  of  the  principal  Is  paid  oft 
each  year,  be  adopted  in  preference  to  bond  issues  to  be  paid  by 
accumulations  in  a  sinking  fund. 

RESOLVED,  That  this  Association  urges  that  laws  be  passed 
and  enforced  in  each  state  establishing  reasonable  limits  for  the 
weight,  dimensions  and  speed  of  heavy  motor  vehicles. 

RESOLVED,  That  In  the  matter  of  military  preparedness  a 
system  of  properly  located  and  improved  roads  is  of  vital  im- 
portance. 

RESOLVED,  That  this  Association  heartily  congratulates  the 
City  of  Pittsburgh,  County  of  Allegheny,  State  of  Pennsylvania, 
and  the  public  in  general  upon  the  fact  that  the  people  of  this 
country  and  Canada  are  realizing  the  importance  and  value  of 
good  roads  and  are  showing  as  much  Interest  in  the  best  meth- 
ods of  their  construction  and  maintenance  as  is  evidenced  by 
the  attendance  at  this  convention. 

After  the  adoption  of  the  resolutions,  H.  W.  Durham 
moved  the  appointment  of  the  Nominating  Committee,  as 
follows:  Geo.  W.  Tillson  of  New  York,  chairman;  C.  H. 
Howes  of  Massachusetts;  George  H.  Biles  of  Pennsylvana, 
R.  A.  Meeker  of  New  Jersey,  R.  L,  Morrison  of  Texas,  M.  B. 
Crump  of  Kentucky,  and  W.  A.  McLean  of  Ontario,  Canada. 
The   committee,  as   named,  was  appointed. 
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FRIDAY,  MARCH  3 
Sixth  Session 

The  last  session  of  the  congress  was  called  to  order 
shortly  after  ten  o'clock,  Friday  morning,  by  President 
Stevens.  The  paper  entitled  "The  du  Pont  Road"  was  taken 
up  first  and  was  read  by  the  author,  Charles  M.  Upham,  Chief 
Engineer  of  the  Coleman  du  Pont  Road.  The  discussion 
which  followed  was  taken  part  in  by  P.  Ridge,  C.  H.  Roper, 
Major  Crosby,  J.  M.  Costello  and  others. 

After  the  presentation  of  Mr.  Upham's  paper,  N.  S.  Sprague, 
Chief  Engineer  of  the  Bureau  of  Engineering  of  Pittsburgh, 
read  his  paper  on  "The  Control  of  Openings  in  Pavements." 
This  paper  was  scheduled  for  presentation  at  the  Second 
Session  and  was  discussed  at  that  time,  but  Mr.  Sprague 
was  unable  to  be  present  at  the  session  and  the  paper  was 
read  by  title  only.  It  was  discussed  briefly  by  Major  Crosby; 
Will  P.  Blair,  Secretary  of  the  National  Paving  Brick  Manu- 
facturers' Association;  City  Engineer  T.  J.  Jones  of  Brant- 
ford,  Ont.;  R.  H.  Gillespie,  and  others. 

The  last  paper  of  the  last  session  of  the-  congress,  "The 
Columbia  Highway,"  by  Henry  L.  Bowlby,  former  State 
Highway  Engineer  of  Oregon,  was  read  by  Lloyd  McEntire, 
Division  Engineer  of  the  New  Jersey  Department  of  Public 
Roads,  the  author  not  being  present. 

After  the  reading  of  the  paper.  Chairman  R.  A.  Meeker 
of  the  Committee  on  Credentials  reported  that  the  official 
representatives  to  the  congress  had  included  448  road  and 
street  officials  representing  27  states,  two  representatives 
from  Russia,  a  number  of  delegates  from  Ontario,  Ottawa 
and  Winnipeg,  representing  Canada,  and  one  delegate  from 
Panama. 

After  this   report  the  convention  was  adjourned   sine  die. 

Exhibitors 

A  list  of  the  commercial  houses,  states,  cities  and  publica- 
tions making  exhibits   follows: 
Acme   Road   Machinery   Co.,   Frankfort,   N.   Y. 
Allegheny,  County  of,  Pennsylvania. 
Asbestos  Protected  Metal  Co.,  Pittsburgh,  Pa. 
Asphalt    Block    Paving   Co.,   Toledo,    Ohio. 
Atlantic  Refining  Co.,  Philadelphia,  Pa. 
Autocar   Co.,  Ardmore,   Pa. 

Baird  Machinery  Co.,  Pittsburgh,  Pa. 
Baker,  Jr.,  John,  New  York,  N.  Y. 
Ball   Engine   Co.,  Erie,   Pa. 
Barrett  Co.,  New  York,   N.  Y. 
Bitoslag  Paving  Co.,  New  York,  N.  Y. 
Bituminized  Road  Co.,  Kansas  City,  Mo. 
Blaw  Steel  Construction  Co.,  Pittsburgh,  Pa. 
Brinker  Supply   Co.,   Pittsburgh,   Pa. 
Buflfalo  Steam  Roller  Co.,  Buffalo,  N.  Y. 
Buff  &  Buflf  Mfg.  Co.,  Jamaica  Plain,  Mass. 

Carey  Co.,  The  Philip,  Lockland,  Cincinnati,  Ohio. 

Cast  Iron  Pipe  Makers. 

"Cement  and  Engineering  News,"  Chicago,  111. 

Chase  Co.,  F.  L.,  Columbus,  Ohio. 

Cochran  Pipe  Wrench  Co.,  Chicago,  111. 

Concrete  Products  Co.  of  Pittsburgh,  Pittsburgh,  Pa. 

Connery  &  Co.,  Inc.,  Philadelphia,  Pa. 

Contractors  Machinery  &  Supply  Co.,  Pittsburgh,  Pa. 

Cummer  &  Son  Co.,  F.  D.  Cleveland,  Ohio. 

Dietzgen  Co.,  Eugene,  New  York,  N.  Y. 
Domestic  Engine  &  Pump  Co.,  Shippensburg,  Pa. 
Dunn  Wire-Cut  Lug  Brick  Co.,  Conneaut,  Ohio. 
Duquesne   Slag  Products  Co.,   Pittsburgh,   Pa. 
Early,  Jos.  N.,  New  York,  N.  Y. 
Elliott  Co.,  B.  K.,  Pittsburgh,  Pa. 

Gallon  Iron  Works  &  Mfg.  Co.,  Gallon,  Ohio. 
Garford  Motor  Truck  Co.,  Lima,  Ohio. 


"Good  Roads,"  New  York,   N.  Y. 

Good  Roads  Machinery  Co.,  Inc.,  Kennett  Square,  Pa. 

Gurley,  W.  &  L.  E.,  Troy,  N.  Y. 

Hastings  Pavement  Co.,  New  York,  N.  Y. 
Heltzel  Steel  Form  &  Iron  Works,  Warren,  Ohio. 
Hetherington    &    Berner,    Indianapolis,    Ind. 
Hunt  &  Co.,  Robert  W.,  Chicago,  111. 
Hvass   &  Co.,  Chas.,  New  York,   N.  Y. 
Hydrated  Lime  Bureau,  Pittsburgh,  Pa. 

International  Harvester  Co.  of  America,  Pittsburgh,  Pa. 

Jaeger  Machine  Co.,  Columbus,  Ohio. 

Keystone  Driller  Co.,  Beaver  Falls,  Pa. 
Koehring  Machine  Co.,  Milwaukee,  Wis. 

Locomobile  Co.  of  America,  Bridgeport,  Conn. 

McCarter  Asphalt  Block  Press,  New  York,  N.  Y. 
McCurdy-May  Co.,  Pittsburgh,  Pa. 
McNeill    Co.,    Donald,    Pittsburgh,    Pa. 
Mathews  Gravity  Carrier  Co.,  Ellwood  City,  Pa. 
"Municipal  Journal,"  New  York,  N.  Y. 

National  Fireproofing  Co.,  Pittsburgh,  Pa. 

National  Paving  Co.,  Scranton,  Pa. 

New  Jersey,   State  of. 

New  York,  City  of. 

Northwestern  Steel  &  Iron  Works,  Eau  Claire,  Wis. 

Ohio  Wood  Preserving  Co.,  Pittsburgh,  Pa. 
Orenstein-Arthur   Koppel   Co.,   Koppel,   Pa. 

Packard  Motor  Co.  of  Pittsburgh,  Pittsburgh,  Pa. 

Pennsylvania   Dolarway   Co.,   Carnegie,   Pa. 

Pennsylvania,  State  of. 

Pierce-Arrow  Motor  Car  Co.,   Buffalo,   N.  Y. 

Pittsburgh,  City  of. 

Pittsburgh  Railways  Co.,  Pittsburgh,  Pa. 

Pittsburgh  Testing  Laboratory,  Pittsburgh,  Pa. 

Pittsburgh   Wood   Preserving   Co.,    Pittsburgh,   Pa. 

Robeson   Process   Co.,  New  York,   N.  Y. 
"Rock  Products,"  Chicago,  111. 

Schramm  &  Son,  Chris.  D.,  Philadelphia,  Pa. 
Scott  Co.,  I.  W.,  Pittsburgh,  Pa. 
Standard   Oil  Co.    (Indiana),   Chicago,   111. 
Standard  Oil  Co.  of  New  York,  New  York,  N.  Y. 
Sterling  Motor  Truck  Co.,  Milwaukee,  Wis. 

Turbine  Sewer  Machine  Renovating  Co.,  Milwaukee,  Wis. 

United   Gas   Improvement   Co.,   Philadelphia,   Pa. 

U.  S.  Asphalt  Refining  Co.,  New  York,  N.  Y. 

U.  S.  Cast  Iron  Pipe  &  Foundry  Co.,  Burlington,  N.  J. 

Wadsworth  Stone  &  Paving  Co.,  Pittsburgh,  Pa. 
Warren    Bros.    Co.,    Boston,    Mass. 
Warren-Knight  Co.,  Philadelphia,  Pa. 
Wiard  Plow  Co.,  Batavia,   N.  Y. 


NEWS  NOTES 


The  Board  of  Supervisors  o(  Erie  Coiuity,  N.  Y.,  has  approved 
a  report  of  the  good  roads  committee  providing  for  the  con- 
struction of  20  miles  of  new  county  roads  at  a  cost  of  ^140,000. 


The  Hoard  of  Supervisors  of  Stanislaus  County,  Cal.,  has  ap- 
pointed an  advisory  committee  of  four  to  assist  in  planning  a 
system   of  county  highways. 


Arrangements    for    Installing    an    Klectric    Llf^htingr    System 

along  the  Meridian  Road  in  Texas  for  a  distance  of  more  than 
300  miles,  have  been  completed  by  D.  B.  Colp,  President  of  the 
Meridian  Highway   Association. 
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Thrtugh  the  courtesy  of  the  publisher  of  "Good  Roads," 
ibis  page,  each  month,  is  devoted  to  the  use  of  the  American 
Hflad  Builders'  Association.  It  is  solely  in  the  interests  of  the 
Association,  and  it  is  the  desire  of  the  Executive  Committee  that 
all  members  feel  that  this  space  is  their  own,  and  that  they 
contribute  freely  to  it,  not  only  as  regards  anything  concerning 
the  Association  itself,  but  also  that  which  will  further  the  good 
roads  movement.  Besides  the  official  announcements  of  the 
Association,  there  will  appear  on  the  page  contributions  by 
members,  items  of  news  concerning  the  Association  activities 
and  personal  notes  about  its  members.  All  contributions  should 
be  sent  to  the  headquarters  of  the  Association  at  150  Nassau 
Street.  New  Yorli,  N.  Y. 

Executive  Committee: 
Nelson  P.  Lewis 
A.  fV.  Dean 
E.  L.  Powers 

The  Pittsburgh  Convention 

The  Thirteenth  Annual  Convention  of  the  Association  was 
held  at  Pittsburgh,  Pa.,  on  Tuesday,  Wednesday,  Thursday 
and  Friday  of  this  week.  Like  all  of  its  predecessors,  the 
meeting  was  a  success  from  every  point  of  view. 

A  report  of  the  convention,  including  the  technical  ses- 
sions, the  A.  R.  B.  A.  banquet  and  other  features,  is  printed 
elsewhere  in  this  issue. 

That  the  convention  was  so  successful  is  a  matter  of  grati- 
fication to  all  members  of  the  Association,  especially  in  view 
of  the  unusual  circumstances  under  which  the  meeting  was 
held.  Official  statements  relative  to  the  opposition  encount- 
ered in  planning  for  this  year's  meeting  have  been  printed 
from  time  to  time  on  this  page,  and  in  "Good  Roads"  for 
February  19  was  printed  a  statement  by  the  Association  re- 
viewing the  controversy  concerning  the  action  of  the  Asso- 
ciation in  fixing  the  date  for  its  convention.  Members  desir- 
ing a  review  of  the  entire  matter  are  referred  to  that  issue. 


A.  R.  B.  A  Members  on  the  Program  of  the 

University  of  Michigan  Short  Course  in 

Highway  Engineering 

Several  A.  R.  B.  A.  members  had  prominent  places  on  the 
program  of  the  short  course  in  highway  engineering  given 
at  the  University  of  Michigan  at  Ann  Arbor,  on  February 
21,  22,  23,  24  and  25. 

F.  F.  Rogers,  State  Highway  Commissioner  of  Michigan, 
presented  two  papers  as  follows;  "The  Status  of  Road  Build- 
ing in  Michigan,"  and  "Road  Maintenance."  He  also  had 
charge  of  one  session,  devoted  to  the  presentation  of  re- 
ports by  highway  commissioners  and  short  talks  on  their 
experiences.  Professor  Arthur  H.  Blanchard  of  Columbia 
presented  two  papers,  one  an  illustrated  lecture  on  "The 
Construction  and  Maintenance  of  Bituminous  Surfaces  and 
Bituminous  Pavements,"  and  the  other  "The  Economic  De- 
sign of  Highways  with  Reference  to  Traffic." 

Other  papers  presented  by  members  were  as  follows: 
"Gravel  Roads,"  L.  H.  Neilsen,  District  Engineer,  Michigan 


State  Highway  Department;  "Surface  Treatment  of  Water 
Bound  Macadam  Roads,"  Will  J.  Cleary,  County  Road  En- 
gineer of  Berrien  County,  Michigan;  "Some  Sand-Clay  Roads 
in  Dickinson  County,"  G.  V.  Carpenter,  County  Road  En- 
gineer of  Dickinson  County,  Michigan;  "The  Maintenance 
of  Earth  Roads,"  W.  S.  Gearhart,  State  Highway  Engineer 
of  Kansas,  an^  "The  Experience  of  Maine,  with  Various 
Types  of  Road  Surfaces  Under  Various  Kinds  and  Inten- 
sities of  Traffic,"  Paul  D.  Sargent,  Chief  Engineer,  Maine 
State  Highway  Commission. 


Past  President  McLean  Made  Deputy  Minister 
of  Highways  of  Ontario 

As  was  noted  in  "Good  Roads"  for  February  12,  Past 
President  W.  A.  McLean,  who  was  formerly  Chief  Engineer 
of  Highways  of  the  Ontario  Department  of  Public  Works, 
lias  been  appointed  Deputy  Minister  of  Highways  of  the 
Province  of  Ontario. 

As  Chief  Engineer  of  Highways  of  the  Ontario  Depart- 
ment of  Public  Works,  Mr.  McLean  was  in  active  charge  of 
highway  work  in  Ontario.  He  has  been  a  prominent  member 
of  the  A.  R.  B.  A.  for  some  years  and  served  one  year  as 
president  of  the  organization. 


New  Officers  of  the  A.  R.  B.  A. 

As  the  Annual  Meeting  of  the  Association  was  held  on 
February  4 — the  day  previous  to  the  publication  of  the  last 
A.  R.  B.  A.  Page — no  account  of  the  meeting  could  be  printed 
at  that  time.  A  full  account  of  the  meeting  was  printed  in 
"Good  Roads"  for  February  12,  in  which  the  address  by  Col. 
E.  A.  Stevens,  the  newly  elected  president,  was  published  in 
full. 

The  election  of  officers  resulted  as  follows:  President, 
Col.  E.  A.  Stevens,  Commissioner  of  Public  Roads  of  New 
Jersey;  First  Vice  President,  Arthur  W.  Dean,  Chief  En- 
gineer, Massachusetts  Highway  Commission;  Second  Vice 
President,  Austin  B.  Fletcher,  State  Highway  Engineer  of 
California;  Third  Vice  President,  Wm.  H.  Connell,  Chief, 
Bureau  of  Highways  and  Street  Cleaning,  Philadelphia,  Pa.; 
Secretary,  E.  L.  Powers,  Editor,  "Good  Roads;"  Treasurer, 
W.  W.  Crosby,  Consulting  Engineer,  Baltimore,  Md.  Direc- 
tors for  three  years:  Wm.  D.  Uhler,  Chief  Engineer,  Penn- 
sylvania State  Highway  Department;  R.  A.  Meeker,  State 
Highway  Engineer  of  New  Jersey;  Charles  W.  Gates,  Gov- 
ernor of  Vermont;  R.  Keith  Compton,  Chairman  and  Con- 
sulting Engineer,  Paving  Commission,  Baltimore,  Md,;  James 
H.  MacDonald,  ex-State  Highway  Commissioner  of  Con- 
necticut; Frank  M.  Williams,  State  Engineer  and  Surveyor 
of  New  York. 


A.  R.  B.  A.  Notes 

Professor  G.  E,  Martin  of  Purdue  University  was  one  of 
the  lecturers  at  the  road  school  at  Purdue  in  January. 

J.  B.  Marcellus,  of  the  Portland  Cement  Association,  lec- 
tured on  "Concrete  Road  Construction  and  Maintenance"  at 
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the  conference  on  highway  engineering  held  at  the  Kansas 
State  Agricultural  College,  February  28-March  4. 

A  review  of  the  annual  report  of  State  Commissioner 
of  Public  Roads  E.  A.  Stevens  of  New  Jersey  was  printed 
in  "Good  Roads"  for  February  26. 

P.  P.  Sharpies,  Manager  of  the  General  Tarvia  Depart- 
ment of  the  Barrett  Co.,  was  one  of  the  lecturers  at  the  road 
school  at  Purdue  University  held  on  January  24,  25  and  26, 

C.  B.  Scott,  Assistant  State  Highway  Commissioner  of 
Virginia,  was  elected  Secretary-Treasurer  of  the  Virginia 
Road  Builders'  Association  at  the  annual  meeting  held  at 
Richmond,  Va.,  late  in  January. 

J.  D.  Groves,  Assistant  Engineer,  Board  of  Water  Supply, 
New  York,  N.  Y.,  was  one  of  the  authors  of  a  paper  en- 
titled "The  New  Roads  Around  Ashokan  Reservoir,"  pre- 
sented at  a  meeting  of  the  Municipal  Engineers  of  the  City 
of  New  York  on   February  23. 

W.  S.  Gearhart,  State  Highway  Engineer  of  Kansas,  lec- 
tured on  "Road  Maintenance,"  "Sand-Clay,  Oiled  Sand  and 
Oiled  Earth  Roads,"  "Bridge  Letting,  Construction  and  In- 
spection," and  "Financing  the  Construction  of  Surfaced 
Roads"  at  the  conference  on  highway  engineering  held  at 
Manhattan,  Kan.,  under  the  direction  of  the  Civil  and  High- 
way Engineering  Department  and  the  College  Extension 
Division  of  the  Kansas  State  Agricultural  College,  February 
28-March  4 


COMING   MEETINGS 


March  6-10 — Dominion  Good  Roads  Association. — Third 
Canadian  and  International  Good  Roads  Congress,  Sohmer 
Park,  Montreal,  P.  Q.  Secretary-Treasurer,  Geo.  A.  Mc- 
Namee,  909  New  Birks   BIdg.,  Montreal  P.  Q.,  Canada. 

March  9 — Vermont  Society  of  Engineers — Annual  meeting, 
Hotel  Vermont,  Burlington,  Vt.  Secretary,  George  A.  Reer", 
Montpelier,  Vt. 

March  23-24 — Florida  State  Good  Roads  Association— Con- 
vention, St.  Augustine,  Fla.  Secretary,  J.  P.  Clarkson,  Jack- 
sonville, Fla. 


REPORTS 


ESSEX  COUNTY,  NEW  JER.SET:  Annual  Report  of  the  County 
Engineer  for  the  Tear  Endlnpr  May  12,  1915.  Paper;  6x9 
Ins.,    39    pp.;    Illustrated:    Inset   map. 

The  contents  of  this  report  include  detailed  data  on 
various  specific  street  improvements,  tables  showing  work 
done  and  costs,  a  section  on  bridges  and  a  description  of 
various  roads  in  Essex  County.  There  are  several  illustra- 
tions in  the  report,  most  of  them  being  full-page  half  tones 
showing  improved  streets  and  roads  in  the  county.  There  is 
also  an  inset  map  showing  the  county  road  system. 

KANSAS  CITY,  MO.,  BOARD  OP  PARK  COMMISSIONERS; 
Annual  Report  for  the  Year  Endinf?  April  19,  1915.  Paper; 
6x9   Ins.,   163   pp.;   illustrated;   insets. 

In  this  are  included  the  report  to  the  Mayor  by  the  Board 
of  Park  Commissioners  and  the  reports  to  the  board  of  the 
Landscape  Architect,  the  Engineer,  the  Assistant  Executive 
Officer  and  the  Secretary,  the  latter  consisting  of  tabular 
financial  statements.  Road  work  is  given  considerable  atten- 
tion in  various  parts  of  the  report,  especially  in  the  report 


of  the  Assistant  Executive  Officer,  in  which  there  is  a  section 
of  about  twelve  pages  headed  "Construction  and  Maintenance 
of  Kansas  City  Boulevard  Pavements."  The  report  is  printed 
on  heavy  white  paper  of  excellent  quality  and  illustrated  by 
many  half-tone  views  of  scenes  in  the  park  system.  One  of 
these  is  a  large  inset  and  many  of  the  others  are  full-page 
cuts.  There  are  three  maps  printed  as  insets,  one  showing 
various  steps  in  the  development  of  the  Kansas  City  park 
system  and  one  showing  the  park  and  boulevard  system  of 
Greater  Kansas  City  in  1914.  The  other  is  a  large  street  map 
of  the  city  showing  streets,  boulevards,  parkways,  railroads 
and  parks. 

NEWARK.  N.  J..  "COMPREHENSIVE  PLAN  OP  NEWARK"; 
Report  of  the  City  Plan  Commission,  supmitted  to  the 
Mayor  and  Common  Council  under  ■  date  of  December  31, 
1915.     Paper;  -6x9    ins..    180    pp.;    illustrated;    insets. 

This  report  is  divided  into  four  parts  as  follows:  Part 
1 — Streets;  Transportation,  Markets;  Part  2 — Parks;  Recrea- 
tion; Grouping  of  Public  Buildings;  Appearance  of  City 
Streets  and  Public  Places;  Yard  and  Lot  Cultivation;  Part 
3 — Housing;  Public  Control  of  the  Development  of  Private 
Property;  Land  Subdivisions;  Metropolitan  Planning;  Part 
4 — Excess  Condemnation;  Municipal  Exhibition;  Future 
Work;  Chronological  and  Financial  Program.  There  is  also 
an  appendix  which  includes  the  city  plan  commission  law, 
a  list  of  reports  by  the  City  Plan  Commission  and  a  list  of 
books  and  magazines  dealing  with  city  planning.  The  sub- 
ject of  streets  is  given  atention  not  only  in  the  section  of 
Part  1  dealing  exclusively  with  streets,  but  also  in  various 
other  parts  of  the  report.  The  report  is  well  printed  and 
profusely  illustrated  by  half-tone  reproductions  of  views  in 
Newark  and  with  plans  and  drawings  showing  proposed 
developments.  There  are  also  several  insets  on  which  are 
printed  maps  and  plans  illustrating  present  conditions  or 
recommendations  for  improvements. 


PERSONAL    NOTES 


O.  E.  Weller  has  resigned  as  Chairman  of  the  Maryland 
State  Roads  Commission. 

C.  E.  Wright  has  been  appointed  County  Engineer  of 
Carrol  County,  la.,  in  charge  of  road  and  bridge  construc- 
tion. 

Harry  K.  Miller  has  resigned  as  Assistant  Engineer  in 
charge  of  a  new  survey  of  streets  and  boundaries  of  Mont- 
clair,  N.  J. 

Joseph  Bayne,  Assistant  City  Engineer  of  Cleveland,  O., 
for  more  than  30  years,  has  resigned  to  take  charge  of  the 
paving  work  of  the  Cleveland  Railways  Co. 

M.  W.  Parrish,  who  has  been  connected  with  the  State 
School  at  Tontsawa,  Okla.,  has  resigned  to  take  a  position 
with  the  Illinois  State   Highway  Department. 

F.  R.  Williams  has  been  appointed  Assistant  City  Engi- 
neer of  Cleveland,  O.,  in  charge  of  paving,  succeeding  Joseph 
Bayne,  notice  of  whose  resignation  appears  elsewhere  in 
this  column. 

C.  P.  Ballinger,  who  was  City  Engineer  of  Greenville, 
S.  C,  has  been  appointed  Consulting  Engineer  of  Green- 
wood, S.  C,  where  municipal  improvements  involving  the 
'expenditure  of  $225,000  are  under  way. 

W.  F.  B.  Haynsworth,  formerly  with  the  Panama  Canal 
force,  has  been  appointed  City  Engineer  of  Greenville,  S.  C, 
succeeding  C.  P.  Ballinger,  whose  appointment  to  another 
position  is  noted  elsewhere  in  this  column. 
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EQUIPMENT  —  TRADE  -  MATERIALS 


New  Street  Paver 

In  the  accompanying  illustration  is  shown  a  street  paver 
of  a  new  type  which  has  recently  been  put  on  the  market. 

The  paver,  as  shown,  consists  of  a  concrete  mixer,  with 
driving,  loading  and  charging  mechanism,  mounted  on  a 
truck  equipped  with  a  traction  device.  The  No.  507  machine 
has  a  rated  capacity  of  7  cu.  ft.  of  mixed  concrete  per  batch, 
is  10  ft.  long  without  skip  or  swivel  chute  and  7  ft.  6  ins.  wide 
over  all.  The  height  of  the  machine,  with  water  tank,  is  10 
ft.  6  ins. 

The  machine  is  equipped  with  a  large  skip  and  swivel 
chute,  the  latter  being  one  of  its  special  features.  The  chute 
is  12  ft.  long  and  is  pitched  at  an  angle  of  20  degrees,  this. 
it  is  claimed,  being  such  that  the  concrete  will  flow  no 
matter  how  dry  the  mix.  It  is  equipped  with  four  inter- 
mediate openings  and  an  adjustable  auxiliary  chute  so  that  it 
is  not  necessary  for  the  concrete  to  be  dropped  to  the  ground 


The  machine  is  known  as  the  H-D  Type,  Smith-Chicago 
Paver  and  is  manufactured  by  the  T.  L.  Smith  Co.,  Milwau- 
kee, Wis. 


SMITH-CHICAGO     PAVER     SHOWING     SWIVEL     CHUTE 
AND    ADJUSTABLE    AUXILIARY    CHUTE. 

from  the  intermediate  openings.  This  feature  is  shown  very 
clearly   in   the  accompanying  illustration. 

Another  feature  to  which  the  manufacturers  call  especial 
attention  is  the  water  weighing  device.  By  means  of  this, 
each  charge  of  water  is  accurately  weighed  and  automati- 
cally poured  into  the  drum  through  the  feed  opening  along 
with  the  unmixed  batch  from  the  skip.  The  control  is  such 
that  the  water  can  be  started  into  the  drum  just  ahead  of 
the  batch  or  after  the  batch,  although  it  is  stated  that  ex- 
periments have  shown  that  the  first  method  is  better.  While 
the  weighing  mechanism  works  automatically,  it  can  be 
operated  by  hand  when  desired. 

Besides  the  No.  507  model,  the  machine  is  made  in  three 
others — No.  504  being  smaller  and  Nos.  510  and  516  being 
larger.  The  three  large  sizes  are  driven  by  either  steam  or 
gasoline  engines,  while  No.  504  is  supplied  with  the  gasoline 
engine  only. 

The  No.  507  machine  is  equipped  with  a  6-HP.  steam  en- 
gine and  8-HP.  boiler  or  with  a  6-8-HP.  gasoline  engine. 
The  capacity  of  the  water  storage  tank  is  75  gals,  and  of 
the  water  measuring  tank  16  gals.  Equipped  with  steam  en- 
gine and  boiler,  the  machine  weighs  11,000  lbs.;  with  a  Fair- 
banks-Morse gas  engine,  10,500  lbs.,  and  with  a  Novo  gas 
engine,  10,000  Ibt. 


AUER   CONCRETE   GUARD  RAIL  IN  POSITION  AT  CRO- 
TON-ON-HUDSON,    N.    Y. 

A  New  Concrete  Guard  Rail 

A  view  of  a  new  concrete  guard  rail  and  two  sectional 
views  of  the  top  rail  at  a  post  are  shown  in  the  accompany- 
ing illustrations.  The  illustration  showing  the  rail  in  place 
was  made  from  a  photograph  of  an  installation  at  Croton- 
on-Hudson,   N.   Y. 

The  guard  rail  consists  of  reinforced  concrete  posts  and 
reinforced  top  and  bottom  rails.  The  posts  and  rails  are 
molded  separately,  either  at  a  central  plant  or  on  the  work. 

Tlie  lower  rails  are  fitted  into  shallow  sockets  in  the 
posts,  while  the  upper  rails  are  connected  by  either  of  the 
two  methods  shown  in  the  drawings.  In  that  at  the  left 
the  central  reinforcing  rod  of  the  post  extends  upward 
into  the  comparatively  long  recess  at  the  junction  of  the 
top  rails  and  through  a  flat  metal  plate  which  lies  in  the. 
recess.  The  upper  portion  of  the  rod  is  threaded  and  a 
nut  locks  the  tie  plate  down.  The  joint  is  completed  by 
filling   the   recess    with    concrete. 

.T.;  the  drawing  at  the  right,  the  joint  is  made  somewhat 
differently.  As  in  the  other  case,  the  central  reinforcmg 
rod  of  the  post  pi'ojects  upward  into  a  recess  at  the  adjoin- 


8BCTIONAL  VIEWS  OP  AUER  CONCRETE  GUARD  RAIL 
SHOWING  METHOD  OF  CONNECTING  TOP  RAIL. 

ing  ends  of  the  top  rails.  In  each  of  these  top  rails  one 
reinforcing  member  projects  from  the  end  and  terminates 
in  an  eye  which  fits  over  the  rod  in  the  post.  The  joint 
is  completed  by  screwing  down  a  nut  which  locks  together 
the  three  members  and  by  filling  the  recess  with  concrete. 
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It  is  claimed  for  the  guard  rail  that  it  may  be  easily  and 
economically  assembled  and  may  be  taken  down  without, 
injurv  by  taking  out  the  concrete  used  for  filling  the  recesses 
ai.d    ihen   removing   the   metal   connections. 

The  fence  was  invented  by  George  Auer,  of  White  Plains, 
N.  Y.,  the  owner  of  the  patent,  and  is  manufactured  by  the 
Auer  Concrete   Guard   Rail   Co.,   Inc.,   of  White   Plains. 


Asphalt    Company    Employees    to    Share    in    Profits 
and  Get  Pensions 

The  General  Asphalt  Co.,  of  which  the  principal  sub- 
sidiary is  the  Barber  Asphalt  Paving  Co.,  Philadelphia,  Pa., 
has  announced  the  adoption  of  an  employees'  profit-sharing 
plan  and  pension  system. 

The  division  of  the  profits  will  be  on  the  basis  of  1  per 
cent,  of  the  annual  salary  of  each  employee  for  each  $100,000 
of  net  gain  to  the  surplus  over  and  above  the  amount  re- 
quired for  the  5  per  cent,  dividend  on  the  company's  preferred 
stock.    This  dividend  requires  $652,705. 

Pensions  are  to  be  paid  at  the  rate  of  1  per  cent,  of 
the  average  salary  during  ten  years  preceding  retirement, 
multiplied  by  the  number  of  years  of  service.  Thus,  in  the 
case  of  an  average  salary  of  $2,000  and  25  years'  service, 
the  pension  would  be  $20  multiplied  by  25,  or  $500  a  year. 


American  Coal  Products  Co.  Changes  Name 

The  American  Coal  Products  Co.  and  the  Barrett  Manu- 
facturing Co.,  have  announced  a  decision  to  unite  the  good 
will  of  both  concerns  under  the  name  of  the  Barrett  Com- 
pany. The  American  Coal  Products  Co.  is  known  in  con- 
nection with  the  sale  of  sulphate  of  ammonia  and  heretofore 
owned  the  stock  of  the  Barrett  Manufacturing  Co. 

The  latter  concern  is  widely  known  for  the  manufacture 
and  sale  of  coal  tar  products,  but  is  best- known  in  the 
road  building  field  in  connection  with  Tarvia  and  Barrett's 
Paving  Pitch. 

The  new  concern  will  have  the  same  amount  of  stock  as  the 
American  Coal  Products  Co.,  and  the  change  in  name  will  be 
accomplished  by  exchanging  the  outstanding  certificates 
share  for  share. 


Blaw  Steel  Construction  Co.  Issues  New  Book 

The  Blaw  Steel  Construction  Co.,  Pittsburgh,  Pa.,  has 
issued  a  new  book  which  is  somewhat  more  elaborate  than 
the  usual  trade  catalogue  and  contains  a  complete  description 
of  "Blawforms"  for  sidewalk,  curb,  curb  and  gutter  and 
road  construction. 

Bound  in  heavy  paper,  printed  in  brown  duo-tone,  the  book 
contains  24  pages  and  is  completely  illustrated  with  half  tones 
showing  the  various  types  of  forms,  together  with  road  and 
street  scenes  where  the  forms  are  in  use.  In  addition  to  the 
i  illustrations  and  descriptive  matter,  there  are  two  pages  dr 
voted  to  prices  and  a  page  on  which  are  listed  the  numerous 
Blaw  publications.  The  present  publications  is  known  as 
Bulletin  No.  69. 


Manufacturers  of  Concrete  Mixers  Organize 

I  A  number  of  manufacturers  of  batch  concrete  mixers  have 
formed  the  National  Association  of  Mixer  Manufacturers 
lor  the  purpose  of  securing  closer  relationship,  the  inter- 
change of  views  regarding  the  industry,  the  devising  of  a 
standard  rating  for  batch  mixers  and  the  consideration  of 
other  matters  of  interest  to  the  association. 
L  The  membership  of  the  organization  includes  the  follow- 
ing: Chain  Belt  Co.,  Milwaukee  Concrete  Mixer  Co.,  and 
T.  L.  Smith  Co.,  Milwaukee,  Wis.;  Municipal  Engineering 
&    Contracting    Co.,    Foote    Concrete    Machinery    Co.,    and 


Marsh-Capron  Manufacturing  Co.,  Chicago,  111.;  Oshkosh 
Manufacturing  Co.,  Oshkosh,  Wis.;  Schaefer  Manufacturing 
Co.,  Berlin,  Wis.;  Ransome  Concrete  Machinery  Co.,  Dunel- 
len,  N.  J.,  and  Lakewood  Engineering  Co.,  Cleveland,  O. 

The  following  officers  have  been  elected:  President, 
Arthur  Cameron,  Municipal  Engineering  &  Contracting  Co.; 
Vice  President,  William  A.  Hart,  Chain  Belt  Co.;  Secretary, 
Harold  G.  Smith,  T.  L.  Smith  Co.;  Treasurer,  F.  C.  Wilcox, 
Foote  Concrete  Machinery  Co.;  Member  Executive  Com- 
mittee, H.  M.  Capron,  Marsh-Capron  Manufacturing  Co. 


TRADE  NOTES 


The  offices  of  the  Mexican  Petroleum  Corporation,  the 
Huasteca  Petroleum  Co.,  the  Petroleum  Transport  Co.  and 
the  Caloric  Co.  have  been  moved  from  52  Broadway,  New 
York,  N.  Y.,  to  Room  2805,  120  Broadway. 

"Pamphlet  K"  has  been  issued  by  the  Hydrated  Lime 
Bureau  of  the  National  Lime  Manufacturers'  Association, 
Pittsburgh,  Pa.  It  contains  20  pages  of  matter  relating  to 
the  advantages  to  be  gained  from  the  use  of  hydrated  lime 
in  concrete  road  building.  The  pamphlet  is  entitled  "Im- 
proving Concrete  Roads:  The  Effect  of  Hydrated  Lime  on 
Permeability,   Expansion   and   Contraction." 

The  Austin-Western  Road  Machinery  Co.,  Chicago,  111., 
has  issued  "The  Road  Builders'  Guide,"  a  booklet  of  80 
pages  and  cover,  which  contains  matter  descriptive  of  the 
company's  line  of  machinery  for  road  building  purposes. 
This  includes  road  machines  of  various  types,  road  rippers, 
planers,  rock  crushers,  portable  and  stationary,  bins,  screens, 
road  rollers,  scarifiers,  elevating  graders,  dump  wagons, 
stone  spreading  wagons,  street  sweepers,  sprinklers,  road 
oiling  machines,  dump  cars,  drags,  scrapers  and  the  Austin 
motor  mower.  The  booklet  is  profusely  illustrated  with 
half-tone  reproductions  of  the  various  machinery  described 
and  contains,  as  a  frontispiece,  a  picture  of  the  Austin- 
Western  plant. 


KanxaH  Prisoners  Working  on  the  Public  Roada  are  to  have 
one  day  out  of  every  three  taken  oft  their  sentences  for  faith- 
ful and  cheerful  work,  according  to  the  National  Committee 
on  Prison  Labor.  Road  work,  it  is  stated,  is  to  be  organized 
at  once,  the  plan  having  the  support  of  Warden  J.  K.  Codding, 
who  has  recently  been  reappointed  by  Governor  Capper.  The 
Warden  was  instrumental  in  securing  the  passage  of  the  bill 
providing  the  time  allowance  noted,  and  states  that  it  is 
proposed  to  furnish  25  men  and  one  of  the  penitentiary  of- 
ficers to  superintendent  the  work  and  establish  the  road 
camps.  The  municipalities  for  which  the  work  is  done  are  to 
pay  the  state  $1.00  per  day  per  prisoner.  About  one-half  of 
this  will  be  used  for  feeding  and  caring  for  the  prisoners  and 
the    remainder   will   be   paid    to   the   prisoner   or   his   family. 


Eighty-Seven  People  Were  Killed  in  High-way  Accidents  in 
lonra  During  191."!,  according  to  the  "Service  Bulletin"  of  the 
Iowa  State  Highway  Commission.  In  a  somewhat  lengthy 
article  discussing  these  fatalities,  it  is  stated  that  unsafe 
speeding,  accompanied  in  many  cases  by  various  degrees  of 
intoxication,  was  undoubtedly  responsible  for  more  than  one- 
half  of  the  accidents.  In  a  majority  of  the  accidents,  accord- 
ing to  the  reports  in  the  commission's  ofllce,  the  cars  "turned 
turtle."  It  is  noted  that,  regardless  of  whether  a  driver  Is 
sober  or  partially  or  wholly  intoxicated,  there  is.  barring 
breakage  of  the  machine,  usually  some  road  condition  partly 
responsible  for  such  accidents.  It  Is  also  stated  that  a  study 
of  several  hundred  clippings  covering  automobile  accidents  of 
all  degrees  of  seriousness  indicates  that  about  one  accident 
in  fifteen  results  in  a  fatality;  that  one  in  three  causes  broken 
bones  or  internal  injuries,  and  that  for  every  person  killed 
there  seems  to  be  an  average  of  from  twenty-five  to  thirty 
.seriously    injured. 
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RECENT  PATENTS 


The  following  list  contains  the  numbers  of  the  principal 
patents  relating  to  roads  and  pavements  and  to  machinery 
used  in  their  construction  or  maintenance  which  have  re- 
cently been  issued,  together  with  the  names  and  addresses 
of  the  patentees,  dates  of  filing,  serial  numbers,  etc.  In  some 
cases  the  principal  drawing  has  also  been  reproduced. 
Printed  copies  of  patents  listed  may  be  obtained  for  5  cts. 
each  by  application  to  the  Commissioner  of  Patents,  Patent 
Office,  Washington,  D.  C: 


1 169  903.  DUMPING  WAGON.  Lion  L.  Woodward,  Trenton, 
V  I  kiutirnor  to  Fitz  Gibbon  &  Crisp,  Trenton,  N.  J.,  a  cor- 
poration of  nIw  Jersey  Piled  Feb.  20.  1915.  Serial  No.  9.739. 
(CI.  21-86.) 

1.169.986.  ROTARY  GRAVEL  SCREEN.  Horace  Middaugh, 
Seattle.    Wash.      Filed    Sept.    20,    1915.      Serial    No.    61,536.    (CI. 

8S-e<.) 


1.170,269.  ROAD  GRADING  MACHINE.  Elmer  A.  Hyde, 
Vllitsca,  Iowa.     Filed  Feb.  11,  1915.     Serial  No.  7,519.   (CI.  37-7.) 

1 170.702.  BRIDGE.  Joseph  B.  Strauss.  Chicago.  III.  Filed 
Nov.   4,   1907.     Serial  No.   400,690.      (CI.  14-42.) 

1  170,703.  EKDUBLB  DECK  BASCULE  BRIDGE.  Joseph  U- 
Strauss.  Chicagro,  111.  Filed  Mar.  18,  1908.  Serial  No.  421,930. 
(O.    14-88.) 


1.170,592.  ROAD  GRADING  MACHINE  AND  DITCHER.  Wm. 
R.  Williams,  Owensboro.  Ky.  Filed  Jan.  25.  1915.  Serial  No. 
4,207.       (CI.    37-5.) 

1,171,236.  ROAD  MAKING  COMPOSITION.  Edward  A.  Pater- 
son,  North  Tonawanda,  N.  Y.  Filed  June  20,  1914.  Serial 
No.    846,402.     (CI.    106-30.) 


1,171,084.  ROAD  GRADER.  Edward  E.  Barrett,  Spokane, 
Wash.     Filed  Aug.   12,  1914.     Serial  No.   856,447.      (CI.   37-5.) 

1.170,804.  FEED  REGULATOR  FOR  CONCRETE  MIXING 
MACHINES.  Wm.  J.  Dunham,  Johnstown.  N.  Y.  Filed  May  20. 
1914.      Serial   No.    839.865.      (CI.    83-73.) 


1,171,222.  PAVEMENT  SWEEPER.  John  B.  Martin.  Cin- 
cinnati. Ohio.     Filed  Dec.  3,  1914.     Serial  No.  875,288.  (CI.  15-17.) 

1,171,316.  COLLAPSIBLE  CORE  FOR  CONCRETE  CUL- 
VERTS. Arthur  E.  Camblin,  Stella,  Nebr.  Filed  June  4,  1915. 
Serial  No.   32,092.      (CI.   25-131.  6.) 

1,171,653.  BRIDGE.  Joseph  B.  Strauss,  Chicago,  111.  Filed 
Apr.    1,   1913.      Serial   No.   758,140.    (CI.    14-38.) 


1.172,012.  ROAD  SANDING  MACHINE.  John  D.  Curtis. 
Worcester,  Mass.,  assignor  to  Richardson  Mfg.  Co.,  Worcester, 
Mass..  a  corporation  of  Massachusetts.  Filed  Aug.  26,  1912- 
Serial  No.   717,018.      (CI.   94-6.) 
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Winona  County,  Minnesota,  Awards  Big 
Highway  Contracts 

The  County  of  Winona,  Minn.,  has  awarded  contracts 
for  the  construction  of  104  miles  of  state  rural  highway, 
which  is  said  to  be  the  largest  single  letting  ever  made 
in  Minnesota. 

The  work  is  divided  into  four  sections,  each  let  to  a 
separate  contractor,  the  total  amount  of  the  bids  being 
$471,000. 

Specifications  call  for  a  small  amount  of  brick  paving, 
the  remainder  being  gravel  and  macadam.  The  work  in- 
cludes the  construction  of  six  bridges  and  a  like  number 
of  culverts  and  considerable  earth  and  rock  excavation. 

H.  B.  Childs,  District  Engineer  of  the  Minnesota  State 
Highway  Commission  at  Winona,  will  have  general  super- 
vision of  the  work. 

Bids  for  this  work  were  received  in  March  of  last  year, 
but  the  awarding  of  the  contracts  was  held  up  by  litiga- 
tion, the  courts  having  only  recently  dissolved  the  injunc- 
tion  against  the  letting. 


Standardization  of  Streets  Planned  in 
Philadelphia,  Pennsylvania 

The  Board  of  Surveyors  of  Philadelphia,  Pa.,  acting  under 
authority  granted  by  an  ordinance  of  the  Philadelphia  Coun- 
cils, has  adopted  a  plan  of  standardization  of  street  improve- 
ments for  all  parts  of  the  city,  which  has  been  made  public 
by  Director  George  E.  Datesman,  of  the  Department  of 
Public  Works. 

One  feature  of  the  plan  provides  that  the  improvement 
of   spaces   between   curb  .and   building  lines   shall   be   under 


control  of  the  municipal  authorities  and  that  property  own- 
ers and  builders  must  obtain  lines  and  locations  for  all 
such  improvements  from  the  Board  of  Surveyors. 

Standard  cross  sections  for  various  widths  of  streets 
have  been  adopted,  showing  in  draft  plans  the  location  and 
width  for  footways,  roadways,  planting  spaces  and  rows  of 
trees  and  all  future  improvements  must  conform  to  these 
plans. 

In  order  to  provide  for  present  and  future  traffic  require- 
ments, a  scheme  has  been  worked  out  by  which  streets  may 
be  built  on  what  has  been  termed  an  elastic  principle. 
Therefore,  instead  of  constructing  the  driveway  to  the  full 
width  provided  for  future  necessities,  it  will  be  made  of 
Euflicient  width  to  care  for  present  traffic  requirements  and 
the  unused  portion  on  either  side  will  be  sodded  and  located 
between  permanent  and  temporary  curb  lines,  the  latter  to 
be  moved  back  as  demanded  by  the  exigencies  of  traffic.  The 
sidewalks  will  be  permanently  located  when  the  street  is 
first  built. 

On  streets  varying  in  width  from  SO  ft.  to  ISO  ft.,  based 
on  2S-year  periods,  it  is  estimated  that,  under  the  new  regu- 
lations, a  saving  of  from  30  to  SO  per  cent,  will  be  effected. 


Iowa  Spent  More  Than  $12,000,000  for  Roads 
and  Bridges 

According  to  a  report  published  in  the  service  bulletin 
issued  by  the  Iowa  State  Highway  Commission,  the  ex- 
penditure for  roads  and  bridges  in  the  state  during  1915 
amounted  to  $12,369,024.36,  including  construction,  repairs 
and  maintenance  and  engineering  expenses. 

A  summary  of  the  report  divides  the  amount  expended 
into  the  following  items:  Bridges  and  culverts,  $6,491,110.11; 
county  road  work,  $3,296,694.36;  township  road  work,  $2,- 
581,219.89. 

The  following  table  shows  the  detailed  expenditures  for 
road,  bridge  and  culvert  construction  and  repairs  and  main- 
tenance of  roads,  the  difference  between  the  total  shown  , 
and  the  total  expenditure  noted  above  being  chargeable 
against  state  and  ^county  engineering  expense  and  the  ex- 
penses of  the  State  Highway  Commission. 
ROAD    CONSTRUCTION 

County    roads.    3,315    miles $1,365,622.19 

Countv   culverts    942,410.07 

Township    roads    : 298,193.48 

Township    culverts 244,473.43 

$2,850,699.17 
REPAIRS    AND    MANTENANCE 

County   roads,    repairs $711,733.00 

County    roads,    dragging- 424,468.17 

Township    roads,    repairs 829,406.'84 

Township    roads,    dragging 408,757.87 

2,374,365.88 

$5,225,065.05 
BRIDGE  EXPENSES 

Permanent   bridges  and   Culverts $4,052,088.43 

Temporary  bridges  and  culverts 1,031.062.96 

Repairs   to   bridges   and    culverts 1,179,766.69 

Purchase  right.s  of  way,  etc 288,192,03 

6,651,110.11 
Total $11,776,175.16 
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Report  of  the  Committee  on  Resolutions  to  the  Concrete  Road 

Building  Conference  . 


The  report  of  the  Committee  on  Resolutions  to  tlie  Sec- 
ond National  Conference  on  Concrete  Road  Building,  held 
at  Chicago,  February  18,  contained  a  number  of  interesting 
conclusions,  of  which  the  following  is  an  abstract: 

In  an  outline  of  the  conclusions  of  the  conference,  the  re- 
port gives  a  list  of  12  salient  features  of  practice.  These 
are:  (1)  Drainage  of  the  roadbed  is  vital;  (2)  subgrade 
must  be  of  uniform  deijsity  and  should  be  compacted;  (3) 
aggregates  must  be  clean,  hard  and  tough;  (4)  fine  aggre- 
gates (sand)  should  be  coarse  and  well  graded;  (5)  a  rich 
mixture  must  be  used;  (6)  materials  must  be  accurately  pro- 
portioned; (7)  mixing  must  be  most  thorough;  (8)  sloppy 
concrete  must  not  be  used;  (9)  in  general,  the  use  of  rein- 
forcement is  justifiable;  (10)  inspection  must  be  intelligent 
and  thorough;  (11)  concrete  must  be  protected  from  rapid 
drying;  (12)  pavements  must  not  be  opened  to  traffic  too 
soon. 

The  following  principles  were  adopted  as  representing 
good  practice  in  the  construction  of  concrete  roads  and  pave- 
ments: 

Materials. — Portland   cement  shall   meet   the   requirements 

of  the  standard   specifications   of  the  Atiierican   Society  for 

Testing  Materials,  and  tests  should  be  made  in  accordance 

.  with  the  methods  outlined  by  the  American  Society  of  Civil 

Engineers. 

Aggregates. — Samples  of  materials  should  be  submitted  to 
the  engineer  for  approval  before  orders  are  placed,  and,  if 
possible,  laboratory  tests  should  be  made.  If  this  is  imprac- 
ticable, field  tests  should  be  made.  The  different  aggregates 
should  be  kept  clean  and  separate.  Aggregates  to  be  used 
in  the  wearing  course  of  two-course  pavements  should  be 
placed  on  planks  or  some  other  means  provided  to  keep  them 
free  from  dirt. 

Water. — A  large  supply  of  water  is  necessary  for  (a) 
sprinkling  the  subgrade  (b)  mixing  the  concrete  and  (c) 
keeping  the  concrete  moist  during  early  stages  of  harden- 
ing. For  this  latter  purpose  25  to  30  gals,  per  sq.  yd.  of 
pavement  will  be  required  during  the  summer  months.  In- 
sufficient sprinkling  is  detrimental  to  the  wearing  qualities 
of  the  pavement. 

Reinforcement. — The  use  of  reinforcement  is  increasing.  A 
coating  of  light  rust  will  not  be  detrimental,  but  excessive 
rust,  paint  or  other  coatings  interfere  with  proper  bond. 
Reinforcement  should  be  kept  free  from  dirt  and  should  be 
subjected  to  occasional  tensile  and  bending  tests. 

Joint  Filler. — Joint  filler  should  preferably  be  of  single 
-  thickness.  Transverse  joint  filler  should  be  cut  to  the  crown 
of  the  pavement  by  the  manufacturer  when  metal  plates  are 
used.  A  type  of  joint  filler  which  will  irqp  out  readily  under 
traffic  is  preferable  for  use  in  unprotected  joints.  A  joint 
filler  which  will  not  bend  easily  when  concrete  is  deposited 
again.st  it  is  to  be  preferred. 

Joint  Protection  Plates. — Metal  joint  protection  plates 
should  be  properly  bundled  and  wired  by  the  manufacturer.- 
Plates  up  to  20  ft.  should  be  shipped  in  single  lengths.  The 
exact  length  should  be  provided  so  that  the  contractor  would 
not  have  to  cut  plates.  In  cutting  plates  for  length,  spacing 
between  eccentrics  on  the  installation  bar  should  be  consid- 
ered to  avoid  interference  with  anchorage  lugs  on  plates. 
The  manufacturer  should  use  particular  care  in  crowning  the 
bar  to  avoid  the  necessity  for  duplication  of  work  by  the 
contractor. 

Drainage. — For  roads,  proper  drainage  may  be  secured 
through  lateral  ditches.  For  streets,  as  well  as  roads,  tile 
drains  may  be  used.  They  should  be  laid  on  each  side  of 
the  roadway  or  on  one  side  only,  with  cross  drains  leading 


thereto.     Drainage   trenches,   if  placed   under   the   subgrade, 
should  be  completed  before  the  final  rolling. 

Grading. — In  general,  fills  should  be  made  in  thin  layers, 
the  depth  depending  upon  the  character  of  the  material  used. 
The  fill  should  be  allowed  to  stand  for  as  long  a  time  as 
possible,  giving  it  an  opportunity  to  settle  before  the  pave- 
ment is  placed  on  it.  Deep  fills  should  be  allowed  to  settle 
through  one  winter  whenever  possible.  Puddling  will  be 
found  advantageous  in  compacting  deep  fills.  Wetting  and 
rolling  should  be  performed  when  making  a  fill,  in  order  to 
secure  thorough  compaction.  I'ills  should  never  be  made 
with  frozen  materials  nor  with  lumps  greater  than  6  ins.  in 
their  greatest  dimension. 

Subgrade. — The  fundamental  requirement  of  the  subgrade 
is  that  it  should  be  of  uniform  density  so  that  it  will  not 
settle  unevenly  and  cause  cracks  in  the  surface  of  the  pave- 
ment. When  the  pavement  is  constructed  on  virgin  soil, 
care  should  be  taken  to  remove  all  soft  spots.  If  laid  on  an 
old  roadbed,  even  more  care  shouldi  be  taken,  as  the  subgrade 
is  likely  to  be  more  compact  in  the  center  than  at  the  sides. 
An  old  roadbed  should  be  scarified,  reshaped  and  rolled.  The 
subgrade  adjacent  to  curbs  should  be  hand-tainped.    . 

Forms. — Metal  forms  are  preferred.  When  wooden  forms 
are  used  they  should  be  of  at  least  2-in.  stock,  capped  with 
2-in.  angle  iron,  so  constructed  that  sections  can  be  lapped. 
Particular  care  should  be  taken  to  see  that  top  edges  of 
forms  are  clean,  so  as  to  avoid  unevenness  in  the  finished 
pavement. 

Pavement  Section:  Thickness. — In  view  of  the  increasing 
use  of  the  heavy  motor  truck  and  bus,  it  seems  unwise  t<3 
build  pavements  less  than  6  ins.  thick  at  any  point.  In  gen- 
eral, pavements  should  be  thicker  at  the  center  than  at  the 
sides.  Alleys  with  an  inverted  crown  and  narrow,  one-slope 
roads  should  have  a  uniform  thickness.  Wherever  increased 
thickness  can  be  secured  without  excessive  cost  to  secure  a 
flat  or  nearly  flat  subgrade,  such  increase  is  advisable. 

Width. — The  desirable  width  for  a  single-track  road  is  10 
ft.;  for  double-track  road,  18  ft.  The  total  width  should  be 
not  less  than  20  ft.  for  single  and  26  ft.  for  double-track  roads. 
Crown. — The  crown  of  roads  and  pavements  should  lie  not 
less  than  1/lOOth  nor  more  than  1/SOth  of  the  total  width. 
Except  in  unusual  cases,  1/lOOth  is  sufficient  for  country 
roads  and  1/SOth  will  be  considered  satisfactory  for  alley 
pavements.  For  city  streets  an  average  crown  of  l/75th  will 
generally  be  found  sufficient  and  should  not  be  reduced  ex- 
cept on  grades. 

Joints. — Transverse  joints  should  be  placed  across  the 
pavement  perpendicular  to  the  center  line,  about  50  ft.  apart. 
There  seems  to  be  a  tendency  to  widen  the  distance  between 
joints.  Joints  should  extend  entirely  through  the  pavement 
as  well  as  through  the  curb  if  integral  curbs  are  used. 

Longitudinal  joint  filler  should  be  staked  or  otherwise 
securely  held  against  the  curb.  Joint  material  should  be 
placed  around  manholes,  catch  basins,  etc. 

The  tendency  of  present  practice  is  toward  the  omission 
of  metal  protection  plates  for  joints.  Plates  are  more  essen- 
tial in  street  pavements  than  in  country  highways.  Plates 
for  protected  joints  should  he  wired  together  with  the  joint 
filler  and  securely  held  in  the  installing  bars,  even  when 
short  sections  of  joint  filler  are  used.  Supports  should  be 
used  when  the  pavement  is  of  such  width  that  the  installing 
bar  deflects.  On  wide  streets  every  joint  should  be  checked 
as  to  crown  with  sighting  T's.  When  necessary  to  have 
plates  in  two  sections,  the  contractor  should  arrange  to 
have  the  manufacturer  drill  the  abutting  ends  so  that  the 
plates   may   be   wired   or   strapped    together.     ,\s   the   plates 
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do  not  fit  tight  to  the  installing  bar,  a  M-in.  shim  is  placed 
under  each  end  of  the  installing  bar  to  insure  that  the  plates 
are  not  covered  with  concrete.  ' 

Mixing  and  Placing  Concrete:  Measuring. — It  is  recom- 
mended that  a  sack  of  Portland  cement,  containing  94  lbs. 
net,  be  considered  the  equivalent  of  1  cu.  ft.  The  method  of 
measuring  materials,  including  vifater,  should  insure  accurate 
proportions  at  all  times. 

Proportioning. — The  proportions  should  not  exceed  five 
parts  of  coarse  aggregate,  measured  separately,  to  one  part 
of  Portland  cement.  The  fine  aggregate  should  not  exceed 
40  per  cent,  of  the  mixture  of  fine  and  coarse  aggregates. 

Aggregates. — Bank-run  material  shall  not  be  used.  Pro- 
portioning based  on  sieve  analysis  or  by  relative  density 
tests  is  not  practical  for  concrete  roads  except  where  labora- 
tory direction  is  available.  Where  proper  facilities  are  avail- 
able, the  above  proportions  should  be  varied  as  the  tests 
warrant. 

Mixing. — The  ingredients  should  be  mixed  in  a  batch  mixer 
of  approved  style  and  the  size  of  the  batch  should  not  exceed 
the  rated  capacity  of  the  mixer.  The  mixing  should  be  con- 
tinued for  at  least  one  minute  after  all  the  materials  are  in 
the  mixer  and  before  any  of  the  concrete  is  discharged.  The 
speed  of  the  mixer  should  not  be  less  than  ten  revolutions 
per  minute.  The  time  and  not  the  number  of  revolutions 
should  be  the  gauge  of  proper  mixing. 

Consistency. — The  practice  is  to  mix  concrete  entirely  too 
wet.  The  consistency  should  be  such  as  not  to  require 
tamping,  but  not  so  wet  as  to  cause  the  separation  of  the 
mortar  from  the  aggregate  in  handling  and  placing. 

Placing. — If  the  subgrade  has  been  disturbed  by  teaming 
or  other  causes,  it  should  be  brought  to  its  former  surface 
and  thoroughly  saturated  with  water.  The  concrete  should 
be  deposited  rapidly  to  the  required  width  and  depth.  The 
section  should  be  completed  to  a  transverse  joint  without 
the  use  of  intermediate  forrris  or  bulkheads,  or  a  transverse 
joint  may  be  placed  at  the  point  of  stopping.  If  the  mixer 
breaks  down,  the  concrete  should  be  mixed  by  hand  to  com- 
plete the  section.  Where  reinforcement  is  used,  it  should 
be  embedded  in  the  concrete  before  it  has  begun  to  set. 
The  concrete  above  the  reinforcement  should  be  placed  with- 
in 20  minutes  after  placing  the  concrete  below.  In  two- 
course  pavements,  the  top  should  be  placed  within  20  minutes 
after  placing  the  bottom. 

Finishing. — The  surface  should  be  struck  off  by  means  of 
a  template  moved  with  a  combined  longitudinal  and  trans- 
verse motion.  The  excess  material  accumulated  in  front  of 
the  template  should  be  uniformly  distributed  over  the  sur- 
face of  the  pavement,  except  near  the  transverse  joint,  where 
the  excess  material  should  be  removed.  The  concrete  ad- 
joining the  transverse  joint  should  be  dense  and  any  depres- 
sions in  the  surface  should  be  filled  with  concrete  of  the 
same  composition  as  the  body  of  the  work.  After  being 
brought-  to  the  established  grade  with  the  template,  the 
concrete  should  be  finished  from  a  suitable  bridge,  with  a 
wood  float  to  true  surface.  A  metal  float  should  not  be  used. 
Brooming  of  the  surface  is  not  necessary  and  grooves  are 
objectionable,  even  on  grades. 

Retempering. — Retempering  of  mortar  or  concrete  that  has 
partially  hardened,  that  is,  mixing  with  additional  materials 
or  water,  is  strongly  condemned. 

Protection  and  Curbing. — Too  rapid  drying  out,  early  ex- 
posure to  low  temperature  or  opening  to  traffic  at  too  early 
a  period  may  seriously  damage  the  best  concrete.  Hot  sun 
and  drying  winds  are  most  liable  to  dry  out  concrete  too 
rapidly,  causing  shrinkage  cracks  or  a  surface  which  will  not 
wear  well  under  traflSc.  The  use  of  a  canvas  covering  will 
be  found  effective  in  preventing  this.  Sprinkling  should 
not  he  omitted  during  the  day  in  case  the  surface  shows  a 
tendency   to   dry  out.     Where   there   is   danger   of   freezing, 


sprinkling  should  be  omitted  and  a  covering  of  canvas  or 
straw  and  canvas  should  be  used.  Placing  concrete  roads 
in  temperatures  at  or  near  the  freezing  point  is  not  advisable. 
Where  such  practice  is  unavoidable  the  water  and  aggregates 
should  be  heated  and  fresh  work  protected  from  freezing 
for  at  least  ten  days.  Chemicals  should  not  be  used  to  lower 
the  freezing  point  of  the  mixture.  Concrete  should  not  be 
deposited  on  a  frozen  subgrade. 

Opening  to  Traffic. — Under  most  favorable  conditions  a 
concrete  pavement  should  not  be  opened  to  traffic  in  less 
than  two  weeks.  When  conditions  warrant,  the  interval 
should  be  at  least  four  weeks. 

One-Course  Pavement. — Where  the  materials  most  readily 
available  are  such  as  to  give  good  construction  in  one-course 
pavement,  such  construction  is  recommended. 

Integral  Curb. — -The  integral  curb  is  recommended  in  pref- 
erence to  straight  curb  or  combined  curb  and  gutter.  Pre- 
caution should  be  taken  that  the  curb  is  thoroughly  bonded 
to  the  pavement  prop.er. 

Specifications. — -The  standard  specifications  for  pavements 
and  roadways  of  the  American  Concrete  Institute  are  rec- 
ommended. 


COMING  MEETINGS 


March  16-17 — Texas  Good  Roads  Association — Annual 
meeting,  Taylor,  Tex.  Secretary,  D.  E.  Colp,  San  Antonio, 
Tex. 

March  23-24 — Florida  State  Good  Roads  Association — Con- 
vention, St.  Augustine,  Fla.  Secretary,  J.  P.  Clarkson,  Jack- 
sonville, Fla. 


Texas  Good  Roads  Association 

The  annual  meeting  of  the  Texas  Good  Roads  Associa- 
tion will  be  held  at  Taylor,  Tex.,  March  16-17,  as  noted 
above,  instead  of  about  April  1,  as  was  at  first  intended. 

Among  the  matters  to  be  discussed  are  the  federal  aid 
bill  and  the  state  highway  bill,  which  is  to  be  brought  up 
at  the  next  session  of  the   Legislature. 

The  present  officers  of  the  association  are  John  W.  War- 
ren, San  Antonio,  President;  W.  G.  Turner,  Fort  Worth, 
Vice  President,  and  D.  E.  Colp,  San  Antonio,  Secretary. 


A  state-wide  good  roads  meeting  will  be  held  at  Bangor, 
Me.,  March  16.  Plans  for  the  meeting  are  being  completeid 
by  the  Good  Roads  Committee  of  the  Portland,  Me.,  Cham- 
ber of  Commerce  and  the  Bangor  Chamber  of  Commerce. 
Governor  Oakley  C.  Curtis  and  the  members  of  the  Maine 
State    Highway   Commission   are   expected   to   be   present. 


The  Four  States  Highway  Association  will  meet  at  Tex- 
arkana,  Tex.,  March  23.  The  list  of  speakers  includes  E.  L. 
Meredith,  President,  Jefferson  Highway  Association,  Des 
Moines,  la.;  L.  R.  Putnam,  Fayetteville,  Ark.;  L.  E.  Thomas, 
President,  Board  of  Trade,  Shreveport,  La.;  State  Senator 
Malang,  Joplin,  Mo.,  and  J.  H.  Crutnis,  Talihina,  Okla. 


MEETINGS 


Canadian  and  International  Good  Roads  Congress 

The  third  Canadian  and  International  Good  Roads  Con- 
gress was  held  at  Sohmer  Park,  Montreal,  P.  Q.,  this  week, 
commencing  March  6  and  closing  March  10.  There  was 
a  very  satisfactory  attendance  when  the  proceedings  were 
opened  by  Hon.  P.  E.  LeBlanc,  Lieutenant  Governor  of 
the  Province  of  Quebec.  Among  those  present  were  rep- 
resentatives  of  the   Dominon   and   provincial   governments. 
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all  of  the  Urge  cities  of  Canada,  New  York,  N.  Y.;  Phila- 
delphia, Pa.;  Baltimore,  Md.,  and  Boston,  Mass.  There  were 
also  delegates  from  commercial  organizations  and  motor 
clubs. 

The  program  for  the  first  day  included  addresses  by  Sir 
Lomer  Gouin,  Premier  of  Quebec;  J.  A.  Tessier,  Provincial 
Minister  of  Roads;  J.  E.  Caron,  Minister  of  Agriculture; 
Mayor  Martin,  of  Quebec;  U.  H.  Dandurand,  Honorary  _ 
President,  Dominion  Good  Roads  Association;  J.  A.  Sander- 
son, Honorary  President,  Ontario  Good  Roads  Association. 
and  W.  A.  McLean,  Deputy  Minister  of  Highways  of  the 
Province  of  Ontario.  In  the  evening  an  informal  reception 
was  held  at  the  Place  Vigier  Hotel. 

On  Tuesday,  the  program  included  the  following  papers: 
"Macadam  Road  Maintenance,"  W.  Huber,  Assistant  En- 
gineer, Ontario  Highways  Department;  "Gravel  and  Stone 
Roads,"  Gabriel  Henry,  Chief  Engineer  of  Highways,  Que- 
bec; "A  Tour  of  European  Roads,"  illustrated,  W.  A.  Mc- 
Lean; "The  Hot-Mix  Method  of  Bituminous  Construction," 
P.  Smith,  Consulting  Engineer,  New  York,  N.  Y.;  "The 
Handling  and  Care  of  Road  Machinery,"  E.  Farfard,  Super- 
intendent of  Plants,  Quebec;  "Materials  and  Methods  for 
Maintenance  of  Macadam  Roads,"  W.  H.  Connell,  Chief, 
Bureau  of  Highways,  Philadelphia,  Pa.;  "The  Cost  of  Main- 
taining New  York  State's  Highways,"  F.  W.  Sarr,  Deputy 
Commissioner  of  Highways,  Albany,  N.   Y. 

The  third  day's  program  included  the  following  papers: 
"Provincial  Aid  for  Road  Building,"  W.  J.  Levesque,  Laval 
County,  P.  Q.;  "The  Legislative  Aspect  of  Road  Construc- 
tion," A.  C.  Emmett,  Winnipeg,  Man.;  "Brick  Pavements," 
J.  Duchastel  de  Montrouge,  City  Engineer,  Outremont, 
P.  Q.;  "The  Value  of  Good  Roads  to  Cities  and  Towns," 
Mayor  T.  L.  Church,  Toronto,  Ont.,  and  "Highway  Bridges," 
Geoige  Hograrth,  Chief  Engineer,  Ontario  Highways  Depart- 
ment. 

The  papers  scheduled  for  Thursday  included  the  follow- 
ing: "Road  Drainage  and  Foundation,"  Major  W.  W. 
Crosby,  Baltimore,  Md.;  "Concrete  Highways  and  Streets," 
Percy  H.  Wilson,  Consulting  Engineer,  Philadelphia,  Pa.; 
"Creosoted  Wood  Block  Pavements,"  .Andrew  F.  MacCal- 
lum.  City  Engineer,  Hamilton,  Ont.;  "The  Selection  of 
Pavements  as  Governed  by  the  Volume  and  Class  of  Traffic," 
Col.  William  D.  Sohier,  Chairman,  Massachusetts  Highway 
Commission,  and  "Penetration  Methods  with  Refined  Tars," 
A.  W.  Dean,  Chief  Engineer,  Massachusetts  Highway  Com- 
mission. 

The  morning  session  on  Friday  was  devoted  to  an  ad- 
dress by  Dr.  E.  M.  Desaulniers,  Chambly  County,  P.  Q.,  on 
"Legislation  on  Roads  in  Canada  Before  and  After  Con- 
federation," and  an  illustrated  lecture  on  "Recent  Develop- 
ments in  the  Construction  of  Bituminous  Macadam  and 
Bituminous  Concrete  Pavements,"  by  Prof.  Arthur  H. 
Blanchard,  Columbia  University,  New  York,  N.  Y.  The 
afternoon  session  was  devoted  to  the  annual  meeting  of 
the  Dominion  Good  Roads  -Association,  the  chief  business 
being  the  ejection  of  officers,  a  report  of  which  will  appear 
in  a  later  issue  of  "Good  Roads." 


Conference  on  Snow  Removal 

A  conference  on  snow  removal  was  held  on  the  evening 
of  March  8  at  the  Automobile  Club  of  America,  New  York, 
N.  Y.,  under  the  auspices  of  the  Division  of  Municipal  En- 
gineers, George  W.  Tillson,  Chairman:  Division  of  High- 
way Engineers,  .\rthur  H.  Blanchard.  Chairman,  of  the 
National  Highways  Association;  Society  of  Street  Cleaning 
and  Refuse  Disposal  of  the  United  States  and  Canada, 
John  T.  Fethcrston,  President:  .Automobile  Club  of  America, 
Elmer  Thompson,  Secretary;  Citizens'  Street  Traffic  Com- 
mittee of  Greater  New  York,  Robert  Grier  Cooke,  Chairman, 
and  the  Graduate  Course  in  Highway  Engineering  of 
Columbia  University. 


Over  200  persons  attended  the  conference  which  was 
presided  over  by  George  W.  Tillson,  Consulting  Engineer 
to  the  President  of  the  Borough  of  Brooklyn,  New  York, 
N.  Y. 

The  program  included  the  following  papers,  each  of  which 
was  afterward  the  subject  of  discussion  by  those  present: 
"Modern  Methods  of  Snow  Removal,"  William  H.  Connell, 
Chief,  Bureau  of  Highways  and  Street  Cleaning,  Philadelphia, 
Pa.;  "Organization  an(f  Control  of  Large  Emergency  Labor 
Forces  for  Snow  Removal,"  John  T.  Fetherston,  Commis- 
sioner of  Street  Cleaning,  New  York,  N.  Y.;  "Merchants' 
Cooperation  in  Snow  Removal,"  George  H.  Pride,  Treasurer, 
Motor  Truck  Club,  New  York,  N.  Y.;  "Snow  Removal  Meth- 
ods Used  in  Municipalities  of  the  Middle  West,"  Gus  H. 
Hanna,  First  Vice  President,  Society  of  Street  Cleaning 
and  Refuse  Disposal  of  the  United  States  and  Canada, 
Cleveland,  O.,  and  "The  Use  of  Sewers  for  Snow  Re- 
moval," A.  E.  Kalbach,  Deputy  Street  Cleaning  Commis- 
sioner, Borough  of  the  Bronx,   New  York,  N.  Y. 

Paul  E.  Mercier,  Chief  Engineer  and  City  Surveyor, 
Montreal,  P.  Q.,  was  scheduled  to  read  a  paper  on  "Snow 
Removal  Methods  Used  in  Montreal,"  but  was  unable  to  be 
present,  owing  to  the  Canadian  and  International  Good 
Roads  Congress,  which  was  held  in  Montreal  this  week. 


Vermont  Society  of  Engineers 

The  fourth  annual  meeting  of  the  Vermont  Society  of 
Engineers  was  held  March  9  in  the  roof  garden  of  the 
Hotel   Vermont,   Burlington,  Vt. 

The  morning  session  was  taken  up  by  the  business  meet- 
ing, including  reports  of  officers  and  standing  committees. 
The  program  for  the  afternoon  session  included  the  following 
papers: 

"The  Manufacture  of  Hydrated  Lime  in  Vermont,"  G.  Z. 
Thompson,  Assistant  Superintendent,  Vermont  Marble  Co.; 
"The  Waterproofing  of  Concrete,"  T.  W.  Dix,  Professor  of 
Civil  Engineering,  University  of  Vermont,  and  "Causes  of 
Failure  in  Concrete  Work,"  F.  O.  Sinclair,  City  Engineer, 
Burlington,  Vt. 

The  annual  dinner  of  the  society  was  held  in  the  evening, 
after  which  A.  C.  Grover,  City  Engineer,  Rutland,  Vt., 
President  of  the  society,  made  an  address  and  a  paper  en- 
titled "The  Engineer's  Opinion  on  Public  Questions"  was 
read  by  Charles  W.  Baker,  Editor  of  "Engineering  News." 


Manitoba  Good  Roads  Association 

.\t  a  meeting  of  the  Manitoba  Good  Roads  Association 
held  at  Winnipeg,  Man.,  February  24,  a  resolution  was  adopt- 
ed providing  for  the  petitioning  of  the  Dominion  govern- 
ment to  admit  into  Canada,  free  of  duty,  asphaltum  oils 
or  any  other  oils  suitable  for  road  building.  The  matter 
was  also  brought  to  the  attention  of  the  Canadian  and 
International  Good  Roads  Congress  at  Montreal,  P.  Q.. 
on  March  6. 

A  committee  consisting  of  Mayor  Waugh  of  Winnipeg; 
S.  R.  Henderson,  President  of  the  association;  A.  C.  Emmett 
and  Reeve  Haddow  was  appointed  to  confer  with  the 
Provincial  Minister  of  Public  Works  regarding  a  definite 
line  of  action  on  the  question  of  split  log  drag  competi- 
tions. 


A  I'nvliiK  CnmiinlK'n  Involving  the  expenditure  of  $165,000 
has   been    i)lanno(l    in    Topeka,   Kan. 

nic-hlnnd  Tonnty,  S.  C,  will  hold  an  clectinn  April  It  on  the 
question  of  issuing  bonds  to  the  amount  of  $1,000,000  for  road 
construction. 


The  Snpreme  Conrt  »f  Tcnnewiee  ha.s  upheld  the  ronstltu- 
tionallty  of  the  act  of  1913  authorizini?  counties  to  issue  bonds 
to  an  amount  equalllne  15  per  cent,  of  the  taxable  value,  for 
hlffhway  construction.  Under  this  act  only  a  majority  vote  ol 
the  County  Court  la  required,  obviatint,'  the  necessity  of  sub- 
mitting such  quegtlona  to  a  vote  .of  the  people. 
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Mississippi  Legislature  Against  State 
Highway  Commission 

The  House  of  Representatives  of  the  Mississippi  Legisla- 
has  voted  against  a  bill  providing  for  the  creation  of  a 
state  highway  commission. 

According  to  reports,  the  legislators  were  opposed  to 
the  provision  for  the  appointment  of  a  highway  engineer  at 

salary  of  $2,500  a  year.     This  was  the  only  salaried  of- 


ficial  mentioned   in   the  proposed  act. 


New   York   State   Completed    1,083   Miles   of 
Roads  During  1915 

In  a  report  to  the  New  York  State  Legislature,  State 
[Highway  Commissioner  Edwin  Duffey  calls  attention  to  the 
fact  that  1,083  miles  of  actual  road  construction  was  com- 
Ipleted  during  1915.  The  total  designated  state  and  county 
[highway  systems  in  New  York  include  11,988  miles.  Of  this 
finileage  there  have  been  completed  7,388  miles  leaving  4,600 
[miles  to  be  finished. 

Commissioner  DufTey's  report  states  that  the  total  expen- 
Iditure  on  New  York  State  highways  amounts  to  $75,000,000. 
[This  represents  the  entire  first  bond  issue  and  half  of  the 
[second  issue  which  was  approved  in  1912.  There  remains  of 
[the  second  issue  an  unexpended  balance  of  $25,000,000  with 
[which  to  complete  the  highway  system. 

It  is  recommended  by  the  commissioner  that  an  appropri- 
[ation  of  $10,000,000  be  made  for  construction  work  during 
(the  current  year,  half  of  the  amount  to  be  available  imme- 
[diately  and  the  remainder  on  September  1. 


The  report  recommends  the  submission  of  a  constitutional 
amendment  permitting  a  state  highway  through  the  Adiron- 
dack State  Forest  Preserve.  At  present  there  is  a  provision 
in  the  constitution  of  the  state  prohibiting  the  crossing  of  a 
forest  preserve  with  a  highway,  but  the  commissioner  be- 
lieves that  the  benefits  to  be  derived  from  such  a  project, 
especially  in  facilitating  the  fighting  of  forest  fires,  should 
receive  careful  consideration. 

Commissioner  Duffey  predicts  that  the  New  York-Albany 
route  will  be  completed  by  the  summer  of  1917.  Part  of 
this  route  is  over  the  face  of  Storm  King  Mountain,  near 
Peekskill,  N.  Y.,  and  has  been  called  the  greatest  highway 
engineering  feat  in  the  world.  Its  completion  will  mark  the 
opening  of  the  highway  to  through  traffic  from  New  York 
City  to  the  state  capital. 


State  of  Maine  Organizing  Patrol  for  Highway 
Maintenance 

In  accordance  with  the  provision  made  by  the  last  Legis- 
lature, the  Maine  State  Highway  Commission  is  at  present 
engaged  in  the  organization  of  a  state  patrol  for  highway 
maintenance. 

The  law  requires  all  cities  and  towns  in  which  there  are 
state  or  state  aid  roads  to  cooperate  with  the  State  High- 
way Commission  in  the  employment  of  patrolmen  who  will 
maintain  such  mileage  of  principal  thoroughfares  as  may 
be  agreed  upon  and  will  also  devote  as  much  time  as  pos- 
sible to  the  maintenance  of  roads  as   yet  unimproved. 

There  are  at  present  about  1,300  miles  of  highways  in  the 
state  system  and  the  commission  is  working  to  have  this 
mileage  covered  first  by  the  patrol.  When  the  law  was 
passed,  it  was  estimated  that  at  least  500  patrolmen  would 
be  needed  to  cover  the  state,  as  noted  in  "Good  Roads"  for 
October  30  last.  The  size  of  the  force,  however,  will  have 
to  be  limited  by  the  funds  available  for  the  work,  all  of 
which  come  from  the  motor  vehicle  license  fees. 


Promotions  Under  Merit  System  in  the 
Pennsylvania  Highway  Department 

The  Pennsylvania  State  Highway  Department  has  an- 
nounced a  number  of  promotions  in  the  Engineering  Division 
and  the  Bureau  of  Township  Highways.  The  promotions 
were  based  on  the  merit  system  under  which  the  department 
is  operated  by  the  present  administration. 

In  the  Engineering  Division,  P.  M.  Tebbs,  Assistant  Engi- 
neer, who  has  been  in  charge  of  District  No.  12,  with  head- 
quarters at  Scranton,  is  promoted  to  the  post  of  Engineer 
of  Construction,  with  headquarters  at  Harrisburg,  filling  the 
vacancy  caused  by  the  resignation  of  John  T.  Gephart,  Jr., 
which  was  noted  in  a  previous  issue  of  "Good  Roads." 

VV.  A.  Van  Duzer,  Assistant  Engineer,  who  has  been  in 
charge  of  District  No.  6,  with  headquarters  at  York,  is  trans- 
ferred to  Scranton  to  succeed  Mr.  Tebbs. 
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The  vacancy  thus  created  in  the  York  District  is  filled  by 
the  appointment  of  Charles  W.  Erisman,  who  has  been  a 
draftsman  in  the  Bureau  of  Township  Highways  and  who 
is  now  appointed  Acting  Assistant  Engineer  in  charge  of 
District  No.  6.  All  of  these  promotions  are  effective  at  once. 
In  the  Bureau  of  Township  Highways  the  state  has  been 
divided  into  five  districts  and  promotions  have  been  made 
of  five  men  who  will  act  as  assistant  engineers  in  charga 
of  these  districts.  The  object  of  this  change  is  to  facilitate 
the  work  of  the  Bureau  of  Township  Highways  and  to  bring 
it  and  the  department  into  closer  touch  with  the  township 
supervisors  and  the  public.  The  promotions  and  formation 
of  districts  become  effective  April  1. 

The  First  District,  with  headquarters  at  Harrisburg,  com- 
prises the  following  counties:  Dauphin,  Lebanon,  Schuyl- 
kill, Berks,  Lancaster,  Lehigh,  Northampton,  Bucks,  Mont- 
gomery, Chester  and  Delaware.  The  engineer  in  charge  of 
this  district  is  H.  A.  Thompson,  who  was  formerly  attached 
to  the  office  at  Philadelphia. 

The  Second  District,  also  with  headquarters  at  Harrisburg, 
comprises  the  counties  of  Cambria,  Somerset,  Blair,  Bedford, 
Huntingdon,  Fulton,  Franklin,  Adams,  York,  Mifflin,  Juniata, 
Perry  and  Cumberland.  The  engineer  for  this  district  is 
George  L.  Sollenberger,  who  has  been  a  draftsman  in  the 
Bridge  Division. 

The  Third  District,  with  headquarters  at  Pittsburgh,  com- 
prises the  following  counties:  Lawrence,  Butler,  Armstrong, 
Indiana,  Beaver,  Allegheny,  Westmoreland,  Washington, 
Greene  and  Fayette.  The  engineer  in  charge  of  this  district 
is  R.  B.  Hamill,  who  has  been  a  Chief  of  Party  in  the  Bureau 
of  Township  Highways,  at  headquarters. 

The  Fourth  District,  with  headquarters  at  Warren,  com- 
prises the  counties  of  Erie,  Crawford,  Mercer,  Venango, 
Clarion,  Forest,  McKean,  Elk,  Jefferson,  Clearfield,  Cameron, 
Potter,  Clinton  and  Centre.  The  engineer  named  for  this 
district  is  W.  P.  Miller,  who  has  been  a  draftsman  in  the 
Bridge  Division. 

The  Fifth  District,  with  headquarters  at  Bloomsburg,  com- 
prises the  following  counties:  Tioga,  Bradford,  Susquehanna, 
Lycoming,  Sullivan,  Wyoming,  Lackawanna,  Luzerne,  Colum- 
bia, Montour,  Northumberland,  Union,  Snyder,  Wayne,  Pike, 
Monroe  and  Carbon.  The  engineer  named  for  this  district 
is  Harry  G.  Harper,  who  has  been  attached  to  the  Harris- 
burg office. 


State  of  Washington  Built  211  Miles  of  Roads 
Last  Year 

An  announcement  recently  made  by  State  Highway  En- 
gineer James  Allen,  of  Washington,  states^ that  211  miles 
of  new  state  roads  were  constructed  and  approximately 
100  miles  of  existing  roads  were  repaired  and  improved 
during  191S.    The  cost  of  the  work  was  $1,222,000. 

With  the  completion  of  contracts  awarded  January  24, 
noted  in  the  issue  of  "Good  Roads"  for  February  12,  the 
fund  for  road  construction  authorized  by  the  last  legislature 
will  be  exhausted. 

Part  of  this  work  includes  the  construction  of  14  miles 
on  the  Sunset  Highway,  between  Easton  and  Cle  Elum. 
On  this  section  there  will  be  four  concrete  bridges,  one 
of  them  a  100-ft.  span  over  the  Yakima  River. 


Two  Highways,  Each  200  Miles  Long,  to  be 
Built  in  Mississippi 

It  has  been  decided  to  construct  two  highways  extending 
from  Memphis,  Tenn.,  to  Jackson,  Miss.,  at  a  cost  of 
approximately  $5,000  a  mile.  Each  of  the  highway  will  be 
about  200  miles  in  length. 

According  to  present  plans,  one  of  the  roads  will  extend 
through  the  Mississippi  delta,  running  through   the  Missis- 


sippi counties  of  DeSoto,  Tunica,  Coahoma,  Tallahatchie, 
Leflore  and  Holmes. 

The  other  highway  will  extend  through  the  eastern  hills 
of  Mississippi,  touching  the  counties  of  DeSoto,  Tate,  Pa- 
nola, Tallahatchie,  Carroll  and  Holmes  and  passing  through 
the  cities  of  Hernando,  Senatobia,  Sardis,  Batesville,  Char- 
leston, Carrollton  and   Lexington. 

The  supervisors  of  the  counties  through  which  the  high- 
ways will  pass  have  agreed  to  raise  the  funds  to  finance  the 
undertaking  and  construction  work  will  be  started  as  soon 
as  possible. 


Considerable  Paving  Work  to  Be  Done  in 
Philadelphia,  Pennsylvania 

The  Philadelphia,  Pa.,  Bureau  of  Highways  has  under  con- 
sideration paving  and  some  repairs  to  bridges  which,  accord- 
ing to  estimates,  will  involve  the  expenditure  of  approxi- 
mately $405,500. 

In  addition  to  grading,  the  work  includes  paving  and  re- 
paving  with  asphalt,  brick,  granite  block  and  wood  block, 
surfacing  and  resurfacing  with  water  bound  macadam,  laying 
curbing  and  sidewalks  and  furnishing  and  applying  bitu- 
minous materials. 


State  of  Iowa  Has  More  Than  $11,000,000 
Available  for  1916  Road  Work 

According  to  a  report  issued  from  the  office  of  the  Iowa 
Auditor  of  State,  there  will  be  available  for  road  and  bridge 
work  in  the  state  during  the  current  year  between  $11,117,915 
and  $11,600,000. 

Of  this  amount  it  is  estimated  that  property  owners  will 
pay  $9,617,915  in  direct  taxes.  To  this  will  be  added  between 
$1,500,000  and  $2,000,000  which,  it  is  estimated,  will  be  re- 
ceived from  motor  vehicle  registration. 

The  total  expenditure  for  road  and  bridge  construction 
and  maintenance  in  Iowa  during  1915  was  $12,369,024.36,  as 
was  noted    in  "Good  Roads"  for  March  11. 


Good  Results  with  Convict  Labor  in  Kanawha 
County,  West  Virginia 

According  to  a  statement  by  Philip  J.  Walsh,  Superin- 
tendent of  Road  Construction,  Kanawha  County,  W.  Va., 
the  county  has  obtained  very  satisfactory  results  from  the 
use  of  convict  labor  on  road  work. 

During  1914  and  1915  Mr.  Walsh  was  in  charge  of  a 
camp  of  25  convicts  from  the  state  prison.  The  county  paid 
75  cents  per  man  per  day  of  nine  hours  and  the  state 
clothed,  housed  and  fed  the  men,  who  were  worked  under  the 
honor  system. 

The  men  wore  the  regulation  uniform  of  the  prison  and 
were  provided  with  heavy  clothing  for  winter  wear.  They 
were  sheltered  in  tents,  but  Mr.  Walsh  recommends  por- 
table houses  as  being  more  satisfactory. 


Kings    County,    California,   To    Spend    Large 
Sum  for  Roads 

Expenditures  for  road  and  street  construction  in  Kings 
County,  California,  during  1916  will  reach  a  total  of  $968,500 
if  present  plans  are  carried  to  conclusion. 

Of  this  amount  $93,500  will  be  expended  for  the  construc- 
tion of  8.5  miles  of  state  highway  lateral.  This  road  is  within 
about  a  mile  of  completion  and  connects  with  the  state  high- 
way in  Tulare  County. 

The  sum  of  $675,000  is  being  spent  by  the  county  on  the 
construction  of  a  system  of  highways  of  which  the  first  of 
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six  units  has  already  been  completed.  This  expenditure  is 
covered  by  a  bond  issue,  all  of  which  has  been  disposed  of. 
In  Hanford,  the  County  seat  of  Kings  County,  six  miles 
of  streets  are  being  paved  at  a  cost  of  $200,000.  The  three 
projects  will  give  Kings  County  a  total  of  116.5  miles  of 
paved  streets  and  highways,  all  of  which  are  to  be  com- 
pleted during  the  present  year. 


Colorado  Counties  Raise  $1,561,700  for 
Improvement  of  Roads 

The  counties  of  Colorado  have  raised  a  total  of  $1,561,700 
for  the  improvement  of  roads  and,  at  a  recent  meeting,  the 
State  Highway  Commission  apportioned  the  funds  among 
the  various  projects  which  are  to  receive  attention  during 
the   current  year. 

There  are  approximately  6,000  miles  of  state  highways  in 
Colorado  and  the  sum  of  $429,636  was  allotted  for  their 
improvement.  One  of  these  is  the  South  Golden  Road  out 
of   Denver,   on   which  $59,000   will   be   spent. 

The  remainder  of  the  funds  will  be  expended  by  the  coun- 
ties on  the  improvement  of  local  roads,  of  which  there  are 
25,000  miles  in  the  state.  No  allotment  was  made  for  the 
improvement  of  so-called  secondary  roads. 


Engineers  for  the  Road  Work  in  St.  Louis 
County,  Missouri 

It  has  been  decided  by  the  authorities  of  St.  Louis  County, 
Mo.,  that  the  road  and  bridge  work  to  be  done  under  the 
recently  voted  bond  issue  of  $3,000,000,  will  be  under  the  gen- 
eral direction  of  County  Engineer  William  Elbring  as  Chief 
Engineer.  Other  engineers  may  be  appointed  to  assist  Mr. 
Elbring  after  the  meeting  of  the  County  Court  on  May  1. 

It  is  believed  that  the  County  Court  will  appoint  James 
C.  Travila,  Consulting  Engineer.  Mr.  Travila  was  formerly 
Street  Commissioner  of  the  City  of  St.   Louis. 

The  U.  S.  Office  of  Public  Roads  and  Rural  Engineering 
has  been  asked  to  furnish  a  staff  of  enutherators  for  the  pur- 
pose of  taking  a  traffic  census  of  the  county. 


Ohio  Counties  to  Receive  $2,600,000  in 
State  Aid 

State  Highway  Commissioner  Clinton  Cowen,  of  Ohio, 
has  announced  that  approximately  $2,600,000  in  state  aid 
will  be  available  for  distribution  to  various  counties  for 
load  building  operations  during  the  current  year.  Of  this 
sum,  half  will  be  available  about  the  middle  of  this  month 
and  the  remainder  in  August. 

The  money  will  be  used  for  construction  and  maintenance 
of  main  market  roads  and  inter-county  roads.  In  every 
ease,  the  county  receiving  state  aid  must  contribute  at  least 
a  sum  equal  to  the  amount  received  from  the  state. 

A  number  of  the  more  important  counties  which  received 
large  awards  of  state  aid  last  year,  will  not  be  included  in 
the   1916  distribution. 


Road  Bonds  in  Kentucky  Counties 

Bond  issues  amounting  to  $2,350,000  are  under  considera- 
tion in  seven  Kentucky  counties.  It  is  proposed  to  use  the 
proceeds  for  the  construction  of  roads. 

Marion  County  is  .contemplating  an  election  on  an  issue 
of  $250,000.  Hindman  County  willvote  May  18  on  a  $200,000 
issue.  Ballard  County  recently  sold  $300,000  worth  of  road 
bonds.  Daviess  County  will  expend  the  proceeds  of  a  $600,000 
issue.  .\n  election  will  be  called  soon  in  Henry  County  to 
vote  on  an  issue  of  $300,000.  Pike  County  will  vote  May  6 
on  a  $500,000  issue,  and  Letcher  County  will  have  an  elec- 
tion April  15  on  an  issue  of  $200,000, 


COMING  MEETINGS 


March  23-24— Florida  State  Good  Roads  Association— Con- 
vention, St.  Augustine,  Fla.  Secretary,  J.  P.  Clarkson,  Jack- 
sonville, Fla. 

May  31-June  2— New  York  State  Conference  of  Mayors.— 

Annual   conference,   Syracuse,   N.   Y.     Secretary,  William   P. 
Capes,  New  York,  N.  Y. 


MEETINGS 


Vermont  Society  of  Engineers 

The  following  officers  were  elected  at  the  annual  meeting 
of  the  Vermont  Society  of  Engineers,  notice  of  which  ap- 
peared in  the  preceding  issue  of  "Good  Roads": 

President,  H.  M,  Mcintosh,  Burlington;  Vice  President, 
B.  M.  Hayward,  Montpelier;  Secretary,  G.  A.  Reed,  Mont- 
pelier;  Treasurer,  A.  E.  Winslow,  Northfield;  Director,  F.  W. 
Denison,  St.  .\lbans. 


New  Hampshire  Good  Roads  Association 

The  New  Hampshire  Good  Roads  Association  was  organ- 
ized at  a  meeting  held  February  24  at  Nashua,  N.  H. 

Officers  for  the  ensuing  year  were  elected  as  follows: 

President,  Ovid  F.  Wjnslow,  Nashua;  First  Vice  Presi- 
dent, Samuel  F.  Lord,  Manchester;  Second  Vice  President, 
Alfred  Clark,  Concord;  Secretary-Treasurer,  George  P.  Winn, 
Nashua. 

The  following  Board  of  Directors  was  chosen:  Maurice  N. 
Layn,  Dover;  Charles  A.  French,  Laconia;  F.  M.  Everett, 
Concord,  and  A.  A.  Wallace,  Keene. 


Texas  County  Officials'  Meeting 

The  semi-annual  convention  of  the  County  Judges'  and 
Commissioners'  Association  of  Texas  was  held  at  Waxa- 
hachie,  Tex.,  February  10  and  11.  President  George  N.  Den- 
ton, Waco,  presided. 

Several  matters  relating  to  road  building  were  discussed, 
the  organization  giving  particular  attention  to  the  matter  of 
legislative  aid  and  the  prospective  action  of  the  Legislature 
in  reference  to  the  proposed  organization  of  a  state  highway 
department. 

The  entertainment  features  of  the  program  included  an 
automobile  trip  to  various  points  of  interest,  an  inspection 
of  the  county  farm  and  a  banquet. 


Springfield,    Illinois,    Engineers'   Club 

An  open  meeting  of  the  Springfield  Engineers'  Club 
was  held  at  Springfield,  111.,  March  13,  at  which  road  build- 
ing was  the  principal  topic.  A  feature  of  the  meeting  was 
a  question  box  conducted  by  Martin  W.  Watson,  Assistant 
Road   Engineer,    Illinois   State   Highway   Department. 

S.  E.  Bradt,  Secretary,  Illinois  State  Highway  Commis- 
sion, discussed  road  bond  issues  and  explained  the  section  of 
tlie  Illinois  road  and  bridge  law  which  authorizes  counties 
(o   issue   bonds   for   road  construction. 

W.  W.  Marr,  State  Highway  Engineer,  gave  an  illustrated 
address  on  the  proposed  system  of  county  roads  and  H.  E. 
Bilger,  Road  Engineer,  Illinois  State  Highway  Department, 
read  a  paper  entitled  "What  Will  Be  the  Condition  Twenty 
Years  Hence  of  Roads  Improved  Under  the  Proposed  Bond 
Issue?" 
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West  Tennessee  Road  Conference 

Governor  T.  C.  Rye,  of  Tennessee,  was  the  principal 
speaker  at  the  West  Tennessee  Good  Roads  Conference 
which  was  held  February  29  at  the  Merchants'  and  Manu- 
facturers' Association,  Jackson,  Tenn.  The  governor's  ad- 
dress dwelt  upon  the  necessity  for  good  roads  in  the  state. 

Among  the  other  speakers  and  subjects  were  A.  M.  Nel- 
son, State  Highway  Engineer,  "Maintenance  by  Road  Pa- 
trol;" J.  J.  Murray,  Secretary,  State  Highway  Board,  "Board 
Issues;"  Prof.  C.  E.  Ferris,  "Maintenance  of  Gravel  and 
Macadam  Roads,"  and  Z.  D.  Dunlap,  Boston,  Mass.,  "Better 
Materials." 

Those  leading  discussions  included  Charles  B.  Ferris  of 
the  State  Highway  Board,  A.  D.  Williams,  Chief  Road 
Engineer  of  West  Virginia,  and  County  Commissioners 
T.  B.  King  of  Shelby  County,  and  C.  F.  Williams  of  Henry 
County. 


PERSONAL    NOTES 


Earl  A.  Zeisloft  has  been  appointed  City  Engineer  of 
Akron,  O. 

R.  H.  Thompson  has  resigned  as  Street  Commissioner  of 
Ilion,  N.  Y. 

T.  L.  Higgs  has  been  appointed  City  Engineer  of  Parkers- 
burg,  W.  Va. 

Joseph  M.  Tracey  has  been  appointed  City  Engineer  of 
Ogden,  Utah. 

J.  L.  Hazen  has  been  appointed  Superintendent  of  Streets 
of  Porterville,  Cal. 

James  Adams  has  been  appointed  Assistant  City  Engineer 
of  Binghamton,  N.  Y. 

Charles  W.  Gossart  has  been  appointed  Borough  En- 
gineer of  Kutztown,  Pa. 

G.  N.  Adams,  Los  Angeles,  Cal.,  has  been  appointed  City 
Engineer  of  Tropico,  Cal. 

R.  M.  Johnston  has  been  appointed  Superintendent  of 
Streets  of  Gastonia,  N.  C. 

William  R.  Roy  has  resigned  as  State  Highway  Com- 
missioner of  Washington  on  account  of  ill  health. 

E.  W.  Davis,  Zanesville,  O.,  has  been  appointed  Division 
Engineer  of  the  Ohio  State  Highway  Commission. 

Albert  Wostenholme,  former  Superintendent  of  Streets 
of  Fall  River,  Mass.,  has  been  appointed  City  Engineer. 

Stuart  Boyles  has  been  appointed  County  Surveyor  of 
Harris  County,  Tex.,  to  fill  the  unexpired  term  of  the  late 
Austin  Miller. 

Edward  L.  Lyons,  of  the  Bureau  of  Surveys,  Philadelphia, 
Pa.,  has  been  appointed  Assistant  Engineer  in  the  Bureau 
of  Sewage  Disposal. 

Harold  Bargeman,  Assistant  County  Engineer  of  Maricopa 
County,  Ariz.,  has  been  appointed  County  Engineer  vice  W. 
H.  Carruthers,  resigned. 

H.  W.  Shimer  has  been  appointed  First  Assistant  City 
Engineer  of  San  Francisco,  Cal.,  to  fill  the  vacancy  caused 
by  the  death  of  L.  E.  Hunt. 

T.  Ryan,  a  contractor  of  Seattle,  Wash.,  who  of  late 
years  did  considerable  paving  for  the  City  of  Seattle,  died 
recently  at  his  home  there. 

C.  R.  Ege  has  resigned  as  Principal  Assistant  Engineer  to 
Highway  Commissioner  W.  R.  Roy,  Olympia,  Wash.,  to 
take  a  position  with  the  Portland  Cement  Association. 

Frank  B.  Manning  has  been  appointed  Superintendent 
of  Streets  of  Fall  River,  Mass.,  to  succeed  Albert  Wosten- 


holme, whose  appointment  as  City  Engineer  is  noted  else- 
where in  this  column. 

William  C.  Spiker,  a  construction  engineer  with  offices  at 
-Atlanta,  Ga.,  has  been  retained  to  complete  the  construction 
of  the  Market  Street  Bridge  over  the  Tennessee  River  at 
Chattanooga,  Tenn.  The  cost  of  the  bridge  will  be  about 
$1,000,000. 

Thomas  G.  Bush,  Assistant  State  Highway  Commissioner 
of  Washington,  has  assumed  the  duties  of  William  R.  Roy, 
whose  resignation  as  State  Highway  Commissioner  is  noted 
elsewhere  in  this  column.  In  accordance  with  the  Washing- 
ton highway  law,  Mr.  Bush  becomes  Acting  State  Highway 
Commissioner. 

A.  N.  Johnson,  formerly  State  Highway  Engineer  of  Illin- 
ois and  now  with  the  Bureau  of  Municipal  Research,  New 
York,  N.  Y.,  has  tendered  his  resignation  and  accepted  the 
position  of  Consulting  Highway  Engineer  for  the  Association 
of  American  Portland  Cement  Manufacturers.  Mr.  Johnson 
will  enter  upon  his  duties  on  or  about  April  1  and  will  have 
his  headquarters  at  111  West  Washington  Street,  Chicago, 
III.  Besides  being  State  Highway  Engineer  of  Illinois,  Mr. 
Johnson  served  before  that  as  Third  Assistant  Engineer  of 
the  Massachusetts  Highway  Commission,  State  Highway  En- 
gineer of  Maryland  and  Chief  Engineer  of  the  U.  S.  Office 
of  Public  Roads  and  Rural  Engineering. 


NEWS  OF  THE  TRADE 


The  stock  of  the  Scherzer  Rolling  Lift  Bridge  Co.,  Chi- 
cago, III.,  has  been  purchased  by  a  syndicate  of  officials 
of  the  company,  and  the  business  will  be  continued  with  prac- 
tically the  same  personnel  as  before  the  death  of  Albert  H. 
Scherzer,  President  of  the  company. 

The  Troy  Wagon  Works  Co.,  Troy,  Ohio,  has  just  issued 
a  large  folder,  printed  in  two  colors,  announcing  the  new 
Troy  reversible  wagon.  The  manufacturers  claim  that  this 
wagon  has  25  per  cent,  lighter  draft  than  any  train-wagon 
on  the  market.  The  wagon  is  reversible  and  is  equipped 
with  a  special  roller  bearing.  The  folder  is  profusely  illus- 
trated with  half-tone  reproductions  of  the  new  wagon  "ii 
service. 

"Research  on  the  Corrosion  Resistance  of  Copper  Steel" 
is  the  title  of  a  booklet  of  24  pages  and  cover  issued  by  the 
American  Sheet  &  Tin  Plate  Co.,  Pittsburgh,  Pa.  The  book- 
let is  by  D.  M.  Buck,  Metallurgical  Engineer  of  the  com- 
pany, and  J.  O.  Handy,  Director  of  the  Pittsburgh  Testing 
Laboratories,  Pittsburgh,  Pa.  It  contains  several  statistical 
tables  in  addition  to  the  text  and  is  illustrated  with  half-tone 
engravings  and  zinc  etchings. 


NEWS    NOTES 


The  .AutliorKit-N  of  I.nSiille  ToHimhlp,  IIIIiioIh,  have  rejected 
all  bids  for  a  bridge  which  will  cost,  according  to  estimates, 
$155,000.      New   bids  will   be   received  March   24. 


The  Low  Bid  on  the  Temporary  Belle  Iwle  BridKe  at  Detroit, 
Michigan,  was  $99,999.  The  amount  appropriated  for  the  pur- 
pose is  $100,000.  All  other  bids  received  were  in  excess  of  this 
figure. 

Governor  BrumbauKh  and  State  Hljthway  CommUnloner  Cun- 
nlnKham  of  Penn«ylvanln  are  expected  to  speak  at  a  meeting 
to  be  held  at  Harrisburg,  Pa.,  March  21  for  the  purpose  of  organ- 
izing a  William  I'enn  Highway  Association,  the  object  of  which 
is  to  build  a  highway  from  Philadelphia  to  Pittsburgh. 
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Cleveland,  Ohio,  and  Cuyahoga  County  to  Join 
in  Paving  Street 

The  City  of  Cleveland,  O.,  and  Cuyahoga  County  will  join 
in  paving  Euclid  Avenue  in  East  Cleveland.  Bonds  to  the 
amount  of  $250,000  will  be  issued  to  pay  for  the  improve- 
ment. The  city,  county  and  property  owners  will  each  pay 
one-third  of  the  cost. 

It  is  expected  that  work  will  be  started  about  the  middle 
of  May  and  the  pavement  will  be  completed  by  September. 


Vermilion  County,  Illinois,  Lets  Contracts  for 
169  Miles  of  Paving 

The  Board  of  Supervisors  of  Vermilion  County,  III.,  has 
awarded  contracts  for  169  miles  of  roads  of  which  141  miles 
are  to  be  of  concrete  and  28  miles  of  brick. 

According  to  the  bids  received,  the  work  will  cost  $1,165,- 
952.23.  It  will  be  paid  for  out  of  a  bond  issue  of  $1,500,000 
which  was  approved  by  the  voters  of  Vermilion  County  two 
years  ago. 

The  successful  bidders  and  the  amounts  of  their  bids  are 
as  follows: 

Division  1,  Harding  &  Slattery,  Crawfordsville,  Ind.,  $116,- 
444;  Division  2,  Granite  City  Lime  &  Cement  Co.,  Granite 
City,  III.,  $172,393.44;  Division  3,  A.  D.  Thompson,  Peoria, 
111.,  $113,053;  Division  4,  Eclipse  Construction  Co.,  Winnetka, 
111.,  $101,974.19;  Division  5,  Prendergast  &  Clark  Construc- 
tion Co.,  St.  Louis,  Mo.,  $124,800;  Division  6,  M.  J.  Hanick, 
St.  Louis,  Mo.,  $129,825;  Division  7,  Granite  City  Lime  & 
Cement  Co.,  $132,947.60;  Division  8,  P.  M.  Johnston  &  Co., 
St.  Elmo,  111.,  $113,200;  Division  9,  Ewing,  Shields  &  Co., 
Joliet,  111.,  $161,315. 


New  York  State  Assembly  Passes  Bill  for 
County  Highway  Aid 

The  New  York  State  Assembly  has  passed  the  annual  ap- 
propriation bill  for  state  aid  for  town  and  county  highways 
during  the  current  year.  The  bill  carries  the  sum  of 
$1,928,000. 

The  roads  on  which  this  appropriation  is  to  be  used  are 
purely  local  in  character  and  do  not  form  part  of  the  New 
York  state  highway  system. 


Several  Counties  to  Hold  Elections  on  Road 
Bond  Issues 

Special  elections  will  be  held  in  the  following  counties  for 
the  purpose  of  voting  on  proposed  bond  issues  for  road  con- 
struction. The  list  includes  the  date  of  the  election  and  the 
amount  of  the  proposed  bonds: 

Jefferson  County,  Mo.,  April  12,  $500,000;  Lawrence  County, 
Tenn.,  April  15,  $350,000;  Crittenden  County,  Ky.,  May  27, 
$200,000;  Lincoln  County,  Ky.,  May  31,  $200,000. 


Repaving  in  Brooklyn,  New  York,  Would  Cost 
a  Million 

The  Board  of  Estimate  and  Apportionment,  New  York, 
N.  Y.,  has  been  asked  by  President  Lewis  H.  Pounds  of 
the  Borough  of  Brooklyn  to  issue  corporate  stock  to  the 
amount  of  $1,000,000  for  the  purpose  of  repaving  86  streets 
in  various  parts  of  Brooklyn  during  the  current  year. 

Some  of  the  larger  items  in  President  Pounds'  estimate 
are:  $87,000  for  Wallabout  Market  and  adjacent  thorough- 
fares, $35,800  for  Utica  Avenue,  $74,600  for  Rogers  Avenue, 
$42,500  for  Van  Brunt  Street,  $34,700  for  Third  Avenue  and 
$38,600  for  79th  Street. 


State  of  Georgia  Used  Many  Convicts  on  Road 
Work  Last  Year 

A  report  of  the  State  Highway  Committee  of  the  Chamber 
of  Commerce,  Atlanta,  Ga.,  states  that  during  the  past  year 
7,276  state  and  county  prisoners  were  employed  on  road 
work. 

The  labor  of  these  convicts,  according  to  the  report,  was 
valued  at  $2,646,000,  which,  added  to  cash  expenditures,  made 
a  total  of  $6,342,377  spent  on  road  work  last  year.  An  aver- 
age of  about  five  miles  a  day  was  completed. 

The  committee  is  using  these  figures  in  support  of  its 
recommendations  for  legislation  providing  for  a  uniform 
system  of  highway  construction,  in  which  all  county  high- 
way officials  shall  act  under  the  general  supervision  of  a 
state  highway  commission  and  a  state  highway  engineer. 

The  report  continues  that  inquiries  sent  to  all  counties  pro- 
duced 123  replies,  and  of  these  only  18  reported  even  the 
occasional   employment  of  experienced  road  builders. 
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Tests  the  Determination  of  the  Cementing 
for  Value  of  Bitumens* 


By  PHILIP  P.  SHARPLESt 


For  a  number  of  years  there  have  been  attempts  to  intro- 
duce into  the  standard  tests  on  bituminous  materials  used 
in  road  construction  a  test  for  the  cementing  or  binding 
value  of  asphalts  and  pitches.  The  subject  is  fraught  with 
pitfalls  of  many  kinds.  All  the  questions  relating  to  the 
temperature  of  testing  apply  in  an  added  degree  to  tests 
for  cementing  value,  but  we  have  in  addition  the  questions 
of  what  the  bituminous  material  is  to  bind  together — whether 
the  tests  are  to  be  applied  to  the  bitumen  alone  or  to  the 
bitumen  as  mixed  with  mineral  aggregates  and  prepared  for 
paving  work. 

Among  the  different  experimenters  little  attention  seems 
to  have  been  given  to  the  difference  between  adhesive  and 
cohesive  tests.  The  cohesive  tests  are  important  in  all  kinds 
of  paving  work,  but  the  adhesive  tests  become  equally  im- 
portant in  waterproofing  work  of  all  kinds,  in  pavement 
fillers  and  expansion  joint  materials  and  in  paving  cements  to 
be  used  either  in  cold  mix  processes  or  by  the  penetration 
method. 

In  the  case  of  coal  tar  pitches  and  native  asphalts,  the 
subject  is  further  complicated  by  the  presence  of  very  finely 
divided  non-bituminous  materials,  called  in  the  one  case  free 
carbon,  and  in  the  other  colloidal  clay.  These  profoundly 
affect  the  viscosity  and  strength  of  the  bitumen  in  a  way 
that  is  difficult  to  eliminate  or  measure.  Investigators  have 
approached  the  problem  from  very  different  angles,  and 
though  a  number  of  methods  have  been  brought  forward, 
none,  thus  far,  has  been  entirely  satisfactory.  Among  those 
who  have  experimented  are  Lester  Kirschbraun,  Colonel  E. 
E.  Crompton,  Major  W.  W.  Crosby,  A.  W.  Dow,  J.  S.  Cran- 
dell,  Prevost  Hubbard,  J.  E.  Myers,  W.  H.  Fulweiler,  O. 
Binder,  The  U.  S.  Geological  Survey  (fuel  tests),  and  the 
French  Admiralty. 

In  a  general  way  the  methods  used  by  Col.  Crompton  and 
Messrs.  Hubbard  and  Crandell  were  the  same,  while  those 
of  Kirschbraun,  Crosby  and  others  followed  other  lines  of 
investigation  and  treatment.  These  methods  were  respec- 
tively (1)  making  briquettes  of  representative  mixtures,  and 
then  testing  them  for  impact  and  compression;  and  (2)  pull- 
ing apart  films  or  pieces  of  neat  bitumen  and  measuring  the 
force  required  to  rupture  them. 

Kirschbraun  states  that  the  binding  value  of  a  plastic  binder 
is  limited  to  the  amount  of  tension  it  can  sustain  over  a 
given  distance.  Or,  it  would  be  the  product  of  mass  times 
distance,  or  the  area  enclosed  between  a  curve,  plotted  to 
represent  tension  and  distance,  and  the  "X"  axis. 

He  says  there  must  be  a  certain  amount  of  "give"  to  a 
bituminous  pavement,  and,  therefore,  the  bitumen  used  must 
be  capable  of  elongating  to  some  extent  in  order  that  suf- 
ficient plasticity  may  be  secured.  There  must  be  a  certain 
amount  of  adhesion  as  well  as  cohesion,  but  exception  may 
be  taken  to  the  statement  of  Kirschbraun  that  cohesion  is 
the  more  important  of  the  two,  and  that  adhesion  enters  but 
little  into  the  discussion.  It  is  lack  of  adhesiveness  that 
lowers  the  binding  value  of  many  of  the  asphalts  that  are 
used  as  fillers  for  block  pavements  and  for  use  by  penetration 
processes. 

It  would  be  well  to  review  the  methods  that  have  been 
used  to  date,  of  which  anything  has  been  published. 

E.  W.  Parker  ("Condition  of  the  Coal  Briquetting  Industry 
in  the  United  States,"  1906)  states  that:  "Out  of  the  many 


•Pai>er  presented  before  Section  D  of  the  American  Associa- 
tion for  the  Advancement  of  Science  at  the  Columbus  (Ohio) 
meetlntr.  Dec.   2t,  ltl6. 

tManaser,  General  Tarvla  Department,  Barrett  Mfg.  Co. 


attempts  that  have  marked  the  incubating  period  of  briquet- 
ting  development  has  grown  the  knowledge  that  coal  tar 
pitch,  in  the  Eastern  States,  must  be  relied  on  to  supply  all 
or  the  greater  part  of  the  binding  material.  In  the  far  West 
the  residium  produced  from  the  refining  of  the  heavy  asphaltic 
base  petroleums  is  successfully  used.  The  results  obtained 
in  St.  Louis  in  the  United  States  Geological  Survey  fuel  test- 
ing plant  show  that  either  coal  tar  pitch,  or  asphalt  pitch, 
are  the  only  really  successful  binders." 

Several  tests  are  in  use  by  makers  and  consumers  of  coal 
briquettes  to  determine  cohesion.  In  France  the  briquettes 
are  tested  as  follows:  110  lbs.  of  briquettes  are  divided  into 
100  pieces  of  1.1  lbs  each,  which  are  placed  in  a  cylinder,  36 
ins.  in  diameter,  and  39  ins.  in  length.  This  cylinder  revolves 
at  a  speed  of  25  r.  p.  m.  After  being  charged  it  is  revolved 
for  two  minutes,  and  the  contents  are  thereupon  sifted  on 
a  screen  perforated  with  holes  1.12  ins.  square.  The  pro- 
portion which  does  not  pass  through  this  screen  indicates  the 
degree  of  cohesive  force  which,  in  the  case  of  the  French  Ad- 
miralty tests,  should  reach  52  per  cent. 

"Ordinarily  briquettes  may  be  considered  sufficiently  co- 
hesive when  the  loss  occasioned  by  dust  and  breakage  in- 
volved   in  their  use  does  not  exceed  5  per  cent." 

One  test  that  has  been  noted  for  coal  briquettes  calls  for 
the  percentage  of  breakage  and  loss  to  be  determined  after 
the  briquettes  are  shoveled  from  a  bin  into  a  car.  Another 
requires  that  test  specimens  be  taken  in  the  hands  and 
handled,  and  also  be  examined  by  the  eye.  Mr.  O.  Binder 
mixes  sand  and  pitch  and  compresses  the  mixture  in  a 
cylindrical  mold  at  a  given  unit  pressure.  Here  again  the 
comparison  of  results  is  made  by  hand  and  eye,  rather  than 
by  testing  the  cylinders  for  impact,  compression,  or  tension. 

The  tests  made  at  Norfolk  by  the  U.  S.  Geological  Survey 
for  cohesion  were  the  "dr'op  test"  and  the  "tumbler  test." 
Briefly  these  were  as  follows: 

Fifty  pounds  of  briquettes  were  put  in  a  box  24  ins.  square 
and  12  ins.  deep,  with  a  drop  bottom,  6J^  ft.  above  a  cast 
iron  plate  in  the  bottom  of  a  second  box.  The  briquettes 
were  suddenly  dropped  on  the  plate,  then  screened  on  a  1-in. 
mesh  wire  screen.  The  pieces  held  on  the  screen  were 
again  dropped,  the  total  number  of  droppings  being  five.  At 
the  last  screening  the  percentage  that  the  weight  of  the 
pieces  held  bore  to  the  original  weight  was  called  the  "per 
cent,  held  by  a  l-in.  screen,"  and  the  remainder  was  called  the 
"per  cent,  through  a  l-in.  screen."  The  "tumbler  test"  was 
very  similar  to  the  French  Admiralty  test  given  above.  (See 
Bulletin  385,  U.  S.  Geol.  Survey.) 

In  an  article  in  the  "Proceedings  of  the  American  Society 
for  Testing  Materials,"  Vol.  IX.  1909,  Prevost  Hubbard  gives 
the  results  of  his  experiments  on  the  effect  of  free  carbon  in 
tars  from  the  standpoint  of  road  treatment.  Taking  four 
samples  of  tars  of  very  different  consistencies  he  brought 
them  to  the  same  consistency  by  mechanically  mixing  with 
them  free  carbon  in  the  shape  of  lamp  black.  In  one  of  his 
experiments  he  made  a  number  of  briquettes  of  sand  and  tar 
cast  in  a  cylindrical  mold,  using  6  per  cent,  of  tar  in  some 
and  10  per  cent,  of  tar  in  others.  These  were  then  tested 
for  compression  and  the  results  were  tabulated.  Since  these 
tests  were  made  for  the  purpose  of  determining  the  effect 
of  free  carbon  in  tars  they  did  not  include  tests  on  asphalts. 
Furthermore,  if  the  free  carbon  were  removed,  the  samples 
used  would  necessarily  be  of  very  different  consistency,  and 
therefore,  what  was  actually  compared  were  not  tars  of  the 
same  consistency  but  tars  of  different  consistency  brought  to 
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the  same  consistency  by  the  mechanical  addition  of  free 
carbon. 

Col.  Crompton  has  written  into  his  specifications  prepared 
for  the  Road  Board  of  England  what  he  terms  "percussion 
tests,"  which  are  really  tests  of  the  binding  or  cementing 
value  of  the  wearing  course  of  bituminous  pavements.  "From 
the  first  batch,  and  from  every  tenth  succeeding  batch,  ac- 
cording to  the  magnitude  of  the  work,  test  cylinders  shall  be 
prepared  as  follows  and  set  aside  for  testing  and  record  pur- 
poses *  *  *  SO  grams  of  the  hot  mixture  from  a  batch 
at  the  completion  of  the  mixing  should  be  filled  into  a  mold 
cylinder,  1^  ins.  diameter  by  2  ins.  deep.  A  plunger  is  in- 
serted and  driven  down  by  a  few  blows  of  a  mallet  and 
finally  compressed  by  a  screw  jack  or  bench  vise.  When 
cold  the  compressed  cylindrical  sample  is  to  be  forced  out 
and  marked  for  identification.  *  *  *  A  pressure  of  500 
lbs.  must  not  shorten  the  cylinders  more  than  5  per  cent, 
at  11°  F.,  or  10  per  cent  at  100°  F.,  and  in  neither  case  must 
cracks  show  themselves  on  the  external  cylindrical   surface. 

"The  cylinders  must  stand  not  less  than  10  blows  delivered 
by  the  ball  end  of  a  hammer  rounded  to  1  cm  radius,  the 
head  of  which  weighs  2  lbs.,  falling  through  a  distance  of 
8  ins.  The  number  of  blows  will  be  counted  until  the  first 
crack  appears." 

It  will  be  noted  in  the  foregoing  that  no  definite  pressure 
in  molding  the  briquettes  is  specified,  nor  is  there  a  temper- 
ature to  which  they  shall  be  brought  at  the  time  of  breaking. 
It  will  always  be  found  that  slight  variations  in  the  methods 
of  making  the  tests  cause  considerable  variation  in  the 
results,  so  that  it  is  necessary  to  take  every  precaution  to 
duplicate  the  conditions  under  which  each  of  the  tests  is 
made. 

Following  along  the  lines  outlined  above  John  S.  Crandell 
in  1913-14-15  made  and  tested  a  large  number  of  briquettes. 
Instead  of  confining  the  tests  to  one  material,  18  different 
bituminous  materials  were  tested.  They  were  mixed  sep- 
arately with  varying  proportions  of  sand  and  stone.  The 
proportion  of  bitumen  increased  by  degrees  from  6  per  cent, 
to  IS  per  cent,  by  volume  of  the  entire  mass.  The  briquettes 
were  all  made  by  the  same  person,  under  uniform  conditions, 
with  uniform  care.  They  were  tested-  for  impact  in  the 
Page  impact  machine,  at  5°C.,  after  aging  a  uniform  time. 
All  reasonable  precautions  were  taken  to  insure  uniformity 
throughout.  Two  briquettes  of  each  mix  were  made  and 
tested.  In  spite  of  the  care  exercised  in  heating,  molding, 
cooling  and  testing,  surprisingly  erratic  results  were  obtained 
in  some  cases,  although  the  general  idea  gained  from  a  study 
of  the  curves  made  by  plotting  the  percentage  of  bitumen 
as  abscissae  and  the  number  of  blows  required  to  fracture  the 
specimens  as  ordinates  showed  that  the  mixture  of  maximum 
strength  was  that  which  contained  about  11  per  cent,  of 
bitumen.  While  a  greater  amount  of  bitumen  gave  a  greater 
number  of  blows  in  a  number  of  instances,  yet  the  increase 
over  those  containing  about  11  per  cent,  bitumen  was  so 
small  that  the  conclusion  to  be  drawn  was  that  the  economical 
limit  was  at  the  lower  percentage. 

Major  W.  W.  Crosby  endeavored  to  work  out  a  satis- 
factory cohesion  test.  He  used  two  circular  glass  disks, 
each  about  ^  in.  thick,  66  mm.  in  diameter,  area  3,491  sq. 
mm.,  with  a  groove  in  the  circumferential  edge  about  3/16 
in.  deep.  Three  grams  of  bitumen  were  placed  on  the  lower 
disk,  which  was  then  covered  with  the  other.  They  were 
then  pulled  apart  horizontally,  and  the  pull  was  recorded  by 
|a  spring  balance.  These  results  were  not  wholly  satisfactory, 
»nd  the  method  was  improved  by  warming  the  disks  and  the 
bitumen  between  them,  and  then  pressing  the  disks  together 
^tmtil  they  were  thoroughly  coated.  They  were  then  left 
Bver  night  in  a  temperature  of  25°  C.  The  results  were 
rery  much  better.  Some  of  the  asphalts,  however,  refused 
cover  the  disks  and  hence  did  not  give  as  good  results 
b  were  hoped  for,    Thii  test  >you|d  necei»arily  be  succeMr 


ful  only  when  the  adhesion  exceeded  the  cohesion.  If  the 
cohesion  exceeds  the  adhesion  the  material  pulls  away 
from  the  disks. 

L.  Kirschbraun  devised  an  apparatus  that  records  the 
stress  applied  over  a  distance.  The  form  of  the  briquette 
adopted  was  that  commonly  known  as  the  Dow  molds  which 
are  used  for  making  ductility  tests.  A  dynamometer  re- 
corded the  stress,  and  readings  were  taken  at  each  S  mm^ 
elongation.  Curves  were  'then  plotted  with  centimeters  elon- 
gation for  abscissae,  and  kilograms  for  ordinates.  The  con- 
clusions reached  are  interesting.  It  was  found  that  the 
cementing  value  increases  with  hardness  up  to  a  certain 
limit,  at  which  the  material  becomes  too  brittle  for  service 
on  the  streets.  Fluxing  beyond  a  certain  point  reduces  the 
ability  to  elongate,  and  also  reduces  the  binding  value.  It 
is  necessary  to  consider  not  only  the  binding  value  alone, 
but  also  the  ability  of  the  binder  to  elongate,  in  order  to 
prescribe  those  which  have  the  property  of  holding  together 
mineral  aggregates  without  undue  tendency  to  crackfng. 
Pavements  under  heavy  traffic  require  stronger  and  more 
cementitious  binders  with  less  need  of  these  binders  to 
elongate.  It  is  claimed  that  the  method  described  furnishes 
a  means  of  determining  the  value  of  the  various  fluxes,  and 
their   suitability  in   asphalt   combinations. 

A  test  known  as  the  "toughness  test"  has  been  used  by 
the  New  York  State  Commission  of  Highways.  This  test 
which  has  been  devised  by  J.  E.  Myers  consists  of  making 
cylinders  of  neat  bitumen  and  testing  them  for  impact.  The 
specimens  are  brought  to  0°  C.  In  making  the  test  the 
first  drop  of  the  hammer  is  from  a  height  of  5  cm.,  and  for 
each  succeeding  blow  the  height  of  the  drop  is  increased 
1  cm.  The  height  from  which  the  hammer  falls  when  rup- 
ture occurs  is  given  as  the  toughness  of  the  material. 

CliiTord  Richardson  and  C.  N.  Forrest  ("Proceedings  of  the 
American  Society  for  Testing  Materials,"  Vol.  IX,  1909) 
give  the  following  test  for  cementing  value:  "Petroleum 
oils  have  very  feeble  if  any  cementing  value.  Materials 
requiring  a  high  temperature  to  flow  freely  will  not  adhere 
to  cold  road  metal.  To  determine  these  properties,  the 
material  under  examination  is  heated  to  the  temperature  at 
which  it  will  be  used  in  practical  work,  and  a  portion  is  then 
allowed  to  flow  over  the  surface  of  a  slab  of  marble  or 
glass,  4  ins.  wide,  5  ins.  long,  and  1  in.  thick.  After  stand- 
ing 24  hrs.  at  11°  P.,  the  film  upon  the  slab  must  be  decidedly 
sticky  when  tested  with  the  fingers,  and  must  adhere  so  that 
it  cannot  be  pulled  oflf."  The  method  at  its  best  is  but  a 
crude  one.  -    .  . 

C.  B.  Osborne  in  "Good  Roads,"  June  7,  1913,  describes  a 
machine  for  testing  adhesiveness.  The  machine  consists  of 
a  free  ring  rotating  around  a  cylindrical  mandrel.  The  bitu- 
men to  be  tested  is  placed  between  the  ring  and  the  mandrel 
and  the  time  required  to  rotate  the  ring  is  taken.  The  ma- 
chine does  not,  therefore,  test  adhesiveness  but  a  modified 
resistance  to  flow  which  depends  on  its  value  in  comparison 
with  other  viscosity  tests,  in  that  the  temperature  of  testing, 
11°  F.,  is  the  practical  working  temperature  of  the  material. 

The  methods  that  have  been  employed  show  wide  variety 
in  scientific  accuracy.  Those  that  give  the  most  promise  are 
the  methods  on  neat  bitumens  employed  by.  Kirschbraun 
and  the  briquette  methods  of  Crandell.  The  field  for  future 
research  would  seem  to  be  in  combining  these  two,  using 
perhaps  also  the  method  employed  by  Myers.  It  is  only 
by  the  collection  of  a  large  amount  of  data  by  different 
methods  on  the  same  series  of  samples  that  progress  can 
be  made. 

The  problem  of  the  tars  is  even  more  diflScult.  Hubbard 
has  indicated  some  of  the  difficulties  of  the  problem  and 
pointed  the  way  for  future  research.  Much  however  remains 
to  be  done  in  this  difficult  field.  Research  in  this  field  would 
necessarily  be  accompanied  by  the  devising  of  means  of 
eliminating  th?  free  carbon  in  the  comparisons  without  other- 
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wise  changing  the  bitumens.  Up  to  the  present  time  this 
has  not  been  successfully  done. 

A  study  of  the  briquette  methods  of  Crandell  would  seem 
to  show  the  necessity  of  devising  better  methods  of  choosing 
and  sizing  the  mineral  aggregate  and  of  compressing  the 
briquettes  in  order  to  make  them  of  uniform  compression. 

The  results  of  devising  a  successful  method  cannot  help 
being  far-reaching.  A  direct  method  would  be  given  for 
the  comparison  of  different  kinds  t>f  bitumens  in  a  practical 
way  that  would  be  of  great  value  both  to  the  manufacturer 
and  user  of  bitumens. 

My  thanks  are  due  to  my  colleague  John  S.  Crandell  for 
his  valued  assistance  in  preparing  this  paper. 
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COMING  MEETINGS 


May  31-June  2 — New  York  State  Conference  of  Mayors. — 
Annual  conference,  Syracuse,  N.  Y.  Secretary,  William  P. 
Capes,  New  York,  N.  Y. 


MEETINGS 


Canadian  Good  Roads  Association 

The  officers  elected  at  the  annual  meeting  of  the  Canadian 
Good  Roads  Association,  an  account  of  which  appeared  in 
the  March  11  issue  of  "Good  Roads,"  are  as  follows: 

•  President,  J.  Duchastel  de  Montrouge,  Outremont,  P.  Q.; 
Vice  President,  F.  L.  Squire,  Toronto,  Ont.;  Secretary- 
Treasurer,  George  A.  McNamee,  Toronto,  Ont. 

It  was  decided  to  hold  the  next  meeting  of  the  organiza- 
tion at  Winnipeg,  Man. 


Chautauqua   County,   New  York,   Highway 
Superintendents 

t -The  following  officers  have  been  elected  by  the  Chautauqua 
County,  N.  Y.,  Association  of  Highway  Superintendents: 
President,  L.  A.  Bigelow,  Portland;  Vice  President,  Archie 
McKeever,  Chautauqua;  Secretary-Treasurer,  _C  J,. fhomp- 


The  annual  meeting  of  the  association  was  held  at  Fre- 
donia,  N.  Y.,  March  IS,  at  which  papers  were  read  by  C.  W. 
Vrooman,  Clymer;  C.  J.  Thompson,  Carroll;  J.  D.  Brown, 
Arkwright;  A.  M.  Geiger,  Sheridan;  J.  W.  Cockburn,  Han- 
over; I.  G.  Turner,  "Pomfret,  and  H.  M.  Bailey,  Sheridan. 


Texas  Good  Roads  Association 

The  need  of  a  state  highway  department  in  Texas  was 
one  of  the  principal  topics  at  the  convention  of  the  Texas 
Good  Roads  Association,  held  at  Taylor,  Tex.,  March  16  and 
17.  The  association  will  urge  the  Legislature  to  make  pro- 
vision for  the  establishing  of  such  a  department  at  the  com- 
ing session. 

The  President  of  the  association,  John  W.  Warren,  San 
Antonio,  presided  at  the  sessions  of  the  convention  which 
was  attended  by  more  than  300  delegates  from  all  parts  of 
the  state. 

Among  the  speakers  were  C.  N.  Avery,  D.  C.  Reed,  Lloyd 
Lockridge  and  Samuel  Sparks,  Austin;  O.  G.  Bowman,  Hills- 
boro;  J.  Lee  Rountree,  Judge  Richard  Crit2;  and  Mayor  John 
A.  Hudson,  Georgetown;  Mayor  J.  W.  Riggins,  Waco;  E.  R. 
Cone,  Texas  Department  of  Agriculture,  and  W.  W.  Watson, 
Salina,  Kan. 

Officers  for  the  ensuing  year  were  elected  as  follows: 

President,  W.  G.  Turner,  Fort  Worth;  First  Vice  Presi- 
dent, Howard  Bland,  Taylor;  Vice  Presidents,  O.  C.  Payne, 
Dallas;  B.  C.  Hetties,  Waco;  G.  W.  Keeling,  Pittsburg; 
H.  D.  Matthews,  Houston;  J.  A.  Graham,  San  Antonio; 
Secretary-Treasurer,  D.  E.  Colp,  San  Antonio;  Assistant 
Secretary,  Thomas  L.  Beauchamp,  Paris. 

In  addition,  there  were  elected  a  Board  of  Directors  and 
a  Board  of  State  Councillors.  The  place  for  holding  the 
1917  convention  will  be  decided  by  the  Board  of  Directors. 

Resolutions  were  adopted  urging  the  next  Legislature  to 
establish  a  state  highway  department  and  to  enact  legisla- 
tion compelling  counties  and  districts  providing  funds  for 
road  construction  by  special  tax  or  bond  issue  to  make  suit- 
able provision  for  maintenance.  Legislation  looking  to  the 
discontinuance  of  the  narrow  wagon  tire  was  also  asked  for. 

The  President  of  the  association  was  authorized  to  appoint 
a  committee  on  legislation  to  present  matters  of  this  char- 
acter to  the  proper  authorities. 


NEWS  OF  THE  TRADE 


The  Blaw  Steel  Construction  Co.,  Pittsburgh,  Pa.,  has 
issued  Bulletin  No.  70,  a  folder  printed  in  two  colors,  de- 
scribing a  new  Blaw  product  known  as  the  Blaw  adjustable 
rectangular  culvert  form. 


The  White  Company,  Cleveland,  O.,  has  recently  issued 
a  series  of  three  folders  describing  the  White  good  roads 
truck  and  the  White  combination  sprinkler  and  flusher  and 
liquid  asphalt  distributer.  One  of  the  folders  gives  a  list 
of  239  states,  counties  and  municipalities  owning  White 
trucks.  The  entire  series  is  illustrated  with  half-tone  repro- 
ductions of  the  apparatus. 


Crittenden   County,   Arkanana,   Is   planning:   to   build   25   miles 
of  roads  In  District  No.  1  at  a  cost  of  from  $200,000  to  $250,000. 


Cincinnati,  Ohio,  Will  Have  an  Election  some  time  In  April 
on  the  question  of  issuing  bonds  to  the  amount  of  $2,250,000 
for  street  Improvements. 


Tiie  HlKhway  Commiiwlon  of  Freano  County^  CaU  recom' 
mends  a.  Jjond  Issue  of  $3,50(1,090  fQT  thft  purpose  jof  building- 
,126  miles  of  Mghwayn.  •   -■  ^  .      .  . 
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SNOW    REMOVAL    IN    MANHATTAN    BOROUGH. 
NEW  YORK  CITY 

Since  the  March  4  number  went  to  press  there  has  been 
held  in  New  York  City  a  conference  on  snow  removal,  and, 
in  addition,  the  problem  of  removing  snow  from  the  city 
streets  has  been  brought  to  the  front  by  several  somewhat 
heavy  snowfalls.  For  these  reasons  and  because  the  proper 
time  to  formulate  plans  for  efficient  snow  removal  seems  to 
us  to  be  during  the  season  in  which  there  are  no  snow- 
storms, the  present  seems  an  opportune  time  for  comment 
on   the   subject. 

When  the  conference  previously  alluded  to  was  held,  New 
York  City  was  in  the  midst  of  a  series  of  snowstorms.  Some 
of  the  streets  had  been  cleared,  some  had  been  partly 
cleared,  and  more  than  a  few  were  in  very  bad  condition. 
On  many  of  the  latter  about  the  only  clearing  that  had  been 
done  several  days  after  the  last  snowstorm  was  what  had 
been  accomplished  by  rain,  the  sun  and  traffic. 

Traffic  problems  in  the  Borough  of  Manhattan  are  unusual 
and  it  is  fully  realized  that  much  of  the  adverse  criticism 
of  the  borough's  streets  has  been  based  upon  ignorance  of 
the  character  of  these  conditions.  The  influence  of  Man- 
hattan's layout  and  of  the  kind  of  traffic  the  streets  have  to 
carry  is  quite  as  marked  in  snow  removal  as  in  other  street 
work,  and  while  it  is  true  that  methods  that  will  work  well  in 
one  locality  are  not  always  feasible  in  another  place,  it  seems 
certain  that  the  New  York  street  cleaning  authoritif-c  could 
well  adopt  some  of  the  ways  and  means  that  have  been 
developed  in  other  cities. 

In  Philadelphia,  according  to  the  information  at  hand,  ex- 
cellent results  have  been-  achieved  by  the  use  of  snow  plows, 
Ijoth  drawn  by  horses  and  attached  to  motor  trucks.  Plows 
have  been  used  in  New  York  to  a  certain  extent,  but  not,  we 
believe,  as  much  as  they  might  be.  Since  one  of  the  greatest 
obstacles  to  snow  removal  in  New  York  has  been  the  dif- 
ficulty of  obtaining  enough  shovelers,  the  motor  truck  plow 
would  seem  especially  well  adapted  to  the  city's  needs, 
since  one  such  outfit  can  do  the  work  of  a  consirlerahic 
number   of  laborers. 

A  very  large  reduction  in  the  amount  of  work  necessary 
to  perform  immediately  after  or  during  a  storm  could  be 
made  by  cutting  down  the  area  which  the  department  at- 
tempted to  clean.  In  Manhattan  Borough  it  is  necessary  that 
certain  main  north  and  south  arteries  of  traffic  be  cleared 
thoroughly  and  as  soon  as  possible.  The  same  is  true  of 
many  downtown  cross  streets  and  a  few  of  the  principal 
cross  streets  further  uptown.  No  necessity  exists  for  the  re- 
moval of  snow  from  the  entire  widths  of  the  majority  of  the 
crosstown  streets  in  the  residence  districts  above,  say,  59th 
Street.  Why  would  it  not  be  entirely  feasible  to  clear  only 
the  southerly  halves  of  the  odd-numbered  streets  and  the 
northerly  halves  of  the  even-numbered  streets  and  allow  only 
east  bound  traffic  on  the  former  and  west  bound  traffic  on 
the  latter?  We  do  not  know  that  this  plan  has  not  been 
tried,  but  if  it  has  the  results  have  not  been  made  public. 
If  it  were  put  into  practice  the  clearing  of  one  side  of  the 
street  could  be  done  largely  by  means  of  plows,  and  the 
slight  inconvenience  to  property  owners  and  tenant?  on  the 
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uncleared  side  would  be  more  than  offset  by  the  greater 
facility  of  travel  in  general.  If  it  were  felt  that  any  con- 
siderable injury  was  done  to  those  on  the  uncleared  side, 
that  side  might  be  cleared  the  next  time  and  the  side  for- 
merly cleared  left  untouched. 

There  might,  of  course,  be  some  difliculty  in  enforcing  the 
traffic  rules  necessary  in  connection  with  such  a  plan,  but 
K^,;giving  enough  publicity  to  the  experiment  this  difticulty 
icjjtA  be  largely  obviated.  There  is  certainly  need  of  im- 
provement in  the  clearing  of  the  city's  streets  after  snows, 
and  nothing  that  promises  better  results  should  be  neglected. 


INSTRUCTION  IN  ROAD   BUILDING 

During  the  past  few  years  a  great  deal  of  attention  has 
been  given  to  instruction  in  road  building.  This  educational 
propaganda,  as  it  perhaps  can  be  justly  termed,  has  been 
carried  on  in  a  grreat  variety  of  ways.  The  last  to  come  to 
our  notice  is  the  correspondence  course  recently  instituted 
by  the  University  of  Oklahoma,  mention  of  which  is  made 
elsewhere  in  this  issue. 

The  "road  school,"  or  so-called  short  course  in  highway 
engineering,  has  been  one  of  the  most  favored  methods  of 
giving  instruction.  These  institutions  are  well  enough 
known  to  readers  of  "Good  Roads"  to  require  no  detailed 
description  here.  It  may  be  pointed  out,  however,  that  they 
have  diflfered  greatly  in  degree  of  usefulness.  Most  of  them 
have  been  arranged  primarily  for  the  local  road  authorities 
of  various  sections  of  the  country  and  as  such  have  par- 
taken more  of  the  nature  of  local  conventions  than  of 
"schools."  In  addition  to  these,  there  have  been  established 
a  few  more  thorough  courses  in  road  building,  of  which  the 
most  notable  example  is  the  postgraduate  course  at  Columbia 
University.  This  has  been  undertaken  on  a  large  scale  and 
sufficient  time  has  been  devoted  to  it  each  year  to  make  it 
of  very  real  advantage  to  those  in  a  position  to  take  it. 
Moreover,  the  requirements  for  admission  have  been  such  as 
to  admit  only  those  qualified  to  make  the  most  of  the  op- 
portunity offered. 

The  Coltimbia  course,  while  not  in  any  sense  a  "road 
school"  as  that  term  is  ordinarily  used,  may,  nevertheless, 
properly  be  put  into  the  same  classification.  It  probably 
represents  the  most  efficient  of  such  institutions.  At  the 
other  end  of  the  scale  are  attempts  such  as  that  made  last 
year  in  Alabama  to  pass  a  law  requiring  the  teaching  of 
"civil  engineering  and  practical  and  scientific  road  building" 
in  various  educational  institutions,  including  county  high 
schools,  normal  schools  and  agricultural  schools,  by  means  of 
a  six  weeks'  course.  The  utter  futility  of  such  a  measure  as 
this  was  pointed  out  at  the  time  the  law  was  pending. 
["Excessive  Zeal  in  .Mabama,"  "Good  Roads,"  June  S,  1915, 
page  218.]  Fortunately  the  proposed  measure  never  became 
a  law. 

There  will,  of  course,  never  be  devised  anything  better 
in  the  way  of  preparation  for  building  roads  and  streets  than 
a  course  in  civil  engineering  in  some  technical  school  of 
recognized  standing,  followed  by  actual  experience.  If  such 
training  can  be  supplemented  by  a  postgraduate  course  in 
road  building  such  as  that  given  at  Columbia,  or  by  special- 
izing in  certain  branches  of  chemistry  during  or  after  the 
undergraduate  course  in  civil  engineering,  so  much  the 
better.  The  additional  scholastic  preparation,  however,  is 
out  of  the  reach  of  the  ordinary  man,  who  is  confronted 
by  the  necessity  for  earning  money  immediately  upon  gradu- 
ation. Moreover  it  is  unfortunately  true  that  the  pay  the 
engineer  engaged  in  road  work  may  expect  is  not  sufficient  to 
justify  a  heavy  investment  for  a  highly  specialized  education. 

There  are,  of  course,  engaged  in  the  work  of  building  roads 
far  more  men  who  have  had  no  special  training  than  there 
are  who  have  had  such  advantages,  and  for  these  it  is 
possible  to  devise    courses  of  study  which  will  better    qualify 


tliem  for  the  work  in  which  they  arc  engaged.  The  "short 
courses"  and  "road  schools"  are  attempts  to  solve  this 
problem,  and  so  far  are  the  best  that  have  been  developed. 
They  have,  however,  certain  inherent  disadvantages  which  a 
correspondence  cours?  can,  perhaps,  obviate.  On  the  other 
hand  the  correspondence  course  will  always  lack  the  ad- 
vantages of  personal  instruction.  It  would  seem  that  the 
logical  method  of  oflfering  instruction  to  the  busy  road  builder 
would  be  by  a  combination  of  the  road  school  or  convention 
and  the  correspondence  course,  and  it  is  probable  that  some 
such  plan  may  be  worked  out  in  the  not  far  distant  future. 
As  a  matter  of  fact  the  beginnings  of  such  a  plan  may  be 
seen  in  the  work  of  those  state  highway  departments  which 
hold  meetings  of  their  staffs  at  intervals  and  supplement 
these  by  bulletins  and  letters  of  instruction  throughout  the 
year. 

It  is  just  as  certain  that  the  introduction  of  highly  special- 
ized courses  in  highway  engineering  in  the  undergraduate 
work  of  technical  schools  is  not  advisable,  as  it  is  that  the 
l)cst  preparation  for  road  building  is  an  engineering  education 
supplemented  by  experience  in  road  work.  This  matter  has 
been  fully  discussed  in  these  columns  and  will  not  be  gone 
into  here.  Only  two  facts  need  to  be  pointed  out.  The  first 
is  that  the  time  available  for  undergraduate  study  is  not 
sufficient  to  include  this  special  training  and  also  the  broad 
technical  education  that  is  necessary  for  success  in  any  line 
of  engineering.  The  second  is  that  few  engineering  students 
are  sufficiently  sure  of  the  line  of  work  they  will  follow  to 
warrant  their  taking  courses  any  more  specialized  than  the 
ordinary  courses  are  at  present. 


NEWS  NOTES 


I'arkerHlinre,  W.  Vn..  Will  Pave  20  Streeto  at  an  approximate 
cost  of  $127,000.  Brick  and  concrete  are  the  materials  to  be 
used. 


The   HiKhnay   Commlsntonerx   of   Edwardaville  Township,   St. 

Louis  County,  Missouri,  have  decided  to  build  a  1,500-ft.  concrete 
bridge  over  the  Cahokia  Creek  Bottoms. 


Th«'  DouKlaw  County,  Nebraska,  Good  RoadM  Club  has  elected 
the  following  officers:  President,  H.  R.  Avery;  Secretary,  Ben- 
jamin Schomer;  Treasurer,  George  Rohwer. 


The  rollce  Jnrj-  of  Jefferson  navis  Parish,  Louisiana,  wants 
to  spend  $700,000  for  graveling  the  parish  roads.  An  election 
will  be  held  soon   on   the  question  of  issuing  bonds. 


The  City  Counell  of  Richmond,  Vn.,  has  been  petitioned  to 
make  provision  for  a  steel  bridge  across  the  James  River,  con- 
necting the  western  half  of  the  city  with  the  Southslde. 


The  Board  of  Supervisors  of  Sutter  County,  Cnl.,  is  consider- 
ing the  advisability  of  raising  funds  to  build  several  bridges 
and  improve  county  roads  at  a  cost  of  approximately  J500,000. 


Road  Work  in  Milwaukee  Couniy,  AVisronsIn,  will  cost  approx- 
imately $550,000  this  year,  according  to  estimates.  Contracts 
for  11  miles  of  paving  have  already  been  awarded,  the  total  bid 
being    $99,517. 


The  Maryland  I.e»rislatnre  Is  considering  the  construction  of 
a  boulevard  to  connect  Annapolis,  Md.,  and  Washington,  D.  C. 
The  plan  provides  for  the  appropriation  of  $250,000  each  by  the 
I-eglslature  and  Congress. 


Contracts  have  heen  Closed  in  Houston,  T«^.,  for  350.000  sq. 
yds.  of  creosoted  wood  blocks  for  paving  in  Minneapolis,  Minn. 
It  is  estimated  that  12,250.000  board  feet  ot  lumber  will  be 
required  to  fill  this  order. 
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Surface  Treated  Macadam  in  Warren  County,  Mississippi 


During  the  past  year  and  a  half  there  has  been  nearly 
completed  in  Warren  County,  Mississippi,  a  considerable 
mileage  of  macadam  roads  built  of  Novaculite  and  surface 
treated  with  asphalt  and  slag.  The  work  was  undertaken 
early  in  1914  following  the  issuance  of  1300,000  worth  of 
road  and  bridge  bonds.  The  work  has  been  done  under  the 
supervision  of  G.  R.  Thomas,  a  consulting  highway  engineer 
of  Vicksburg,  Miss.,  to  whom  we  are  indebted  for  the  in- 
formation  which   follows. 

The  work  comprised,  besides  surfacing,  the  relocation  of 
many  of  the  roads.  The  topography  is  very  irregular,  and 
in  improving  the  roads  many  changes  have  been  made  in 
both  alignment  and  grade.  The  old  highways  were  gener- 
ally located  on  ridges  and  varied  in  width  from  12  to  20  ft. 
The  banks  were  nearly  vertical  and  from  S  to  40  ft.  in 
height,  and  in  not  a  few  places  trees  had  fallen  across  the 


entire  work  was  it  necessary  to  borrow  material  in  large 
quantities,  and  the  overhaul  was  kept  within  a  cost  of  1606. 
The  bonds  to  provide  money  for  the  improvements  were 
sold  in  April,  1914.  Surveys  were  commenced  in  Februai  "- 
of  that  year,  and  on  May  27  a  contract  for  the  constructK  vi 
of  15.4  miles  of  road  was  advertised  and  awarded  to  the 
Owens  Construction  Co.,  of  Longview,  Tex.  Work  was 
commenced  the  following  month.  In  November,  1914,  this 
company  secured  a  second  contract  for  8.12  miles,  and  in 
May,  191S,  H.  F.  Garbish,  of  Vicksburg,  Miss.,  was  awarded 
a  contract  for  5  miles.  The  work  to  be  done  comprised 
grading,  the  laying  of  the  macadam  surface  and  the  ap- 
plication of  a  surface  treatment.  Of  the  28.52  miles  of  road 
included  in  these  contracts,  15.40  had  been  completed  early 
this  year.  Of  the  remainder,  10.62  miles  had  been  graded 
and  paved  and  2.S0  miles  had  been  graded  only. 


HALL'S    FKKKY    KO.AI),    WARHEX    COUNTY,    MISS.— NOVACULITE    WITH    ASPHALT    AND    SLAG    SURFACING — SHOWING 

CHARACTER    OF    GRADING    WORK. 


I 


road,  resting  on  opposite  banks  and  completely  covering  it. 
In  the  work  which  has  been  done,  the  curvature  has  been 
reduced  about  40  per  cent.,  but  the  alignment  is  still,  to 
quote  Mr.  Thomas,  "almost  a  series  of  reversed  curves." 
The  old  roads  had  many  grades  exceeding  20  per  cent. 
These  excessive  grades,  with  one  exception  which  is  614  per 
cent.,  have  been  reduced  to  a  maximum  of  6  per  cent. 

The  new  roads  are  graded  to  a  width  of  24  ft.  on  embank- 
ments and  30  ft.  in  cuts.  The  cut  slopes  are  J4  to  1  and,  in 
the  opinion  of  Mr.  Thomas,  will  be  vertical  in  a  few  years 
owing  to  the  peculiar  soil  conditions.  In  surveying  for  re- 
location it  was  necessary  in  some  places  to  take  from  six 
to  twelve  cross  sections  per  hundred  feet.  The  work  was 
done  with  a  Locke  hand  level  and  the  excavation  and  em- 
bankment were  balanced  to  within  200  cu.  yds.  per  mile. 
The  total  amount  of  grading  was  447,916  cu.  yds.,  an  average 
of  about  15,700  cu.  yds.  per  mile.     In  only  two  places  on  the 


Tlie  surfacing  consists  of  Novaculite,  laid  to  a  depth  of 
7  ins.  loose  and  afterward  rolled  to  a  depth  of  about  5'/^ 
ins.  This  material  is  a  very  hard,  fine-grained,  siliceous 
rock  which  is  quarried  and  sold  under  the  name  given. 
It  is  white  to  bluish  gray  in  color,  is  brittle  but  tough  and 
breaks  into  irregular,  angular  pieces.  That  used  in  the  War- 
ren County  work  was  obtained  from  the  Novaculite  Paving 
Co.,  of  St.  Louis,  Mo.  Mixed  with  the  material  was  a  fer^ 
ruginous  clay,  which,  Mr.  Thomas  states,  has  excellent 
cementing  properties. 

For  road  purposes,  the  rock  is  quarried  and  broken  into 
four  sizes,  as  follows:  No.  1,  4  to  214  ins.  in  size;  No.  2, 
2y2  ins.  to  1  in.  in  size;  No.  3,  1  to  ^  in.  in  size,  and  No.  4, 
1/2  in.  to  dust.  The  material  is  spread  in  layers  and  rolled 
as  is  stone  in  ordinary  macadam  work,  the  road  machine 
being  used  constantly  to  preserve  the  crown  of  the  road. 
According  to  Mr.  Thomas,  excellent  results  can  be  obtained 
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BALDWIN'S  ROAD.  WAHRKN  COUNTY,  MISS.— NOVACULITE 
MACADAM,  SURFACE  TREATED. 

by  using  No.  2  and  No.  3  sizes,  mixed,  in  applying  the  sec- 
ond course. 

After  the  roads  had  been  used  for  from  six  to  eight 
months,  an  asphalt  surface  treatment  was  applied  on  15.40 
miles,  the  two  contracts  under  which  it  was  done  being 
awarded  to  the  Merrill  Road  Improvement  Co.,  of  Chat- 
tanooga, Tenn.  Under  the  first  contract  the  company  fur- 
nished all  materials  and  was  paid  by  the  square  yard  of 
surface.  Under  the  second  contract  the  county  furnished 
the  materials,  the  company  doing  the  work.  In  applying 
the  treatment,  the  road  was  first  cleaned  with  a  rotary  wire 
broom  and,  where  necessary,  by  additional  hand  sweeping. 
Hot  asphalt  was  then  applied  under  pressure  at  the  rate  of 
about  .65  gal.  per  sq.  yd.,  Mexican  asphalt  being  used.  Im- 
mediately afterward,  slag  from  %  io  Y^  in.  in  size  was  spread 
over  the  road  with  shovels.  About  210  tons  of  slag  per  mile 
of   16-ft.   roadway  were   used. 

The   total   cost   of   the    work   was   $320,381.69,    which   was 

divided  as  shown  in  the   following  table: 

Vincennes  Bridge  Co.,  VIncennea.  Ind.,  bridge  material  $2,172.00 
W.  T.  Young  Bridge  Co.,  Nashville,  Tenn.,  bridge  ma- 
terial   and    contract 4,415.00 

VIcksburg    Boiler    &    Iron    Works.    Vicksburg,    Miss.. 

bridge  material    2,507.65 

Southern  Mfg.  Co..  Columbus,  Miss.,  culvert  pipe 7,473.09 

Novaculite  Paving  Co.,  St.  L.ouis,  Mo.,  road  metal 23,725.64 

A.  &  V.  R.  R.  Co.,  freight    64,293.68 

Owens  Construction  Co.,  Longvlew,  Tex.,  construction 

work     167,837.18 

h.  F.  Garblsh,  Vicksburg,  Miss.,  construction  work 21,070.63 

Merrill    Road    Improvement    Co..    Chattanooga,    Tenn., 

asphalt   surfacing    14,177.45 

Birmingham  Slag  Co..   Birmingham,  Ala.,  slag 386.97 

EDKineerlng 12,322.50 
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IMPROVED  ROAD  IN  WARRION  iiir.\r\.  SlloVVl.Nil  EFFECT 
OF  RELOCATION  ON  LINE  AND  GRADE. 

The  amount  paid  to  the  Owens  Construction  Co.  included 
all  concrete  work  in  bridges  and  elsewhere.  All  the  bridges 
and  large  culverts  are  of  reinforced  concrete  or  steel  and 
were  designed  to  carry  a  load  of  12  tons.  Most  of  the  small 
culverts  are  of  cast  iron  pipe. 

The  roads  which  have  not  already  been  given  the  sur- 
face treatment  will   be  treated  during   the   coming  summer. 


The  Board  of  Public  Works  of  Watertown,  N.  Y.,  has  de- 
cided to  do  its  own  road  oiling  this  year.  The  purchase  of 
30,000  gallons  of  oil,  a  tank  of  11,000  gallons  capacity  and  a 
road  oiler  has  been  authorized. 


The  Board  of  Supervisors  of  Saratoga  County,  N.  Y.,  has  ap- 
pointed a  committee  with  power  to  purchase  rights  of  way  for 
the  construction  of  state  highways  and  to  institute  condemna- 
tion proceedings  it  necessary.  The  committee  is  also  authorized 
to  purchase  gravel  pits  and  spoil  banks  that  may  be  needed 
in  road  construction. 


The  City  Asphalt  Plant  of  Camden,  N.  J.,  has  saved  a  consid- 
erable sum  since  its  installation  in  1913,  according  to  the  report 
for  1915  of  the  Camden  Highway  Department.  The  plant  was 
built  at  a  cost  of  $11,375.  Prior  to  its  establishment,  the  price  of 
asphalt  pavement  construction  amounted  to  as  high  as  $2.25  per 
sq.  yd.,  it  is  stated,  while  since  the  establishment  of  the  plant  the 
cost  for  similar  work  has  been  reduced  to  $1.90  per  sq.  yd.  Dur- 
ing 1915  the  department  paved  15  streets  with  sheet  asphalt  and 
resurfaced  5  streets,  and,  the  report  states,  "the  difference  be- 
tween the  actual  cost  of  construction  and  the  amount  charged 
($1.90),  which  is  paid  by  the  abutting  property  owners  (other- 
wise the  saving),  goes  directly  into  the  city   treasury." 


w 


ANOTHER    VIEW    ON    THE    HALL'S    FERRY    ROAD    SHOWN 
IN  ILLUSTRATION  ON  PRECEDING  PAGE. 


JACKSON    ROAD,    WARREN    COUNTY.    MISS.— NOVACULITE 
ROAD   WITH  SURFACE  TREATMENT. 
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Papers  Presented  at  the  Thirteenth  Annual  Convention 
of  the  American  Road  Builders'  Association 


Note:  The  three  papers  printed  on  this  and  the  followiyin 
pages  complete  the  list  of  those  presented  at  the  Thirteenth 
Annual  Convention  of  the  American  Road  Builders'  Association 
at  Pittsburgh,  Pa.,  Feb.  s8-Mar.  3,  igi6.  The  others  were  printed 
in  "Good  Roads"  for  March  4. 

The  Coleman  du  Pont  Road 

By  CHAS.  M.   UPHAM 
Chief  Engineer,  Coleman  du  Pont  Road 

Many  of  the  roads  in  Delaware  are  especially  well  located 
to  form  the  backbone  of  a  perfect  system  of  highways. 
With  the  addition  of  but  a  few  new  roads,  much  desirable 
country  could  be  opened  up,  and  direct  lines  of  communica- 
tion could  be  established  between  the  principal  points  in 
Delaware. 

In  the  northern  county  the  greater  number  of  the  main 
routes  of  travel  have  been  improved  with  some  kind  of 
bituminous  pavement;  in  the  middle  county  a  smaller  per- 
centage of  the  main  lines  of  travel  are  improved,  while  in 
the  southern  county,  with  the  exception  of  some  gravel 
roads,  very  few  of  the  highways  have  been  improved.  Many 
attempts  have  recently  been  made  to  make  sand-clay  roaas, 
but,  with  very  few  exceptions,  the  results  are  not  wholly  sat- 
isfactory to  the  traveling  public.  There  are  certain  times 
in  summer,  after  a  long  continued  dry  period,  that  the  dry, 
fine  sand  makes  travel  difficult.  In  the  winter,  after  the 
ground  has  become  thawed,  or  after  a  long  heavy  rain,  travel 
is  nearly  impossible.  On  many  of  the  secondary  roads,  the 
natives  of  southern  Delaware  are  carting  their  loads  over 
roads  that  have  not  been  repaired  or  maintained  in  their 
memory. 

Southern  Delaware  is  noted  for  the  production  of  straw- 
berries and  peaches.  As  many  as  sixty  carloads  of  straw- 
berries have  been  shipped  from  a  single  town  in  one  day. 
Most  of  these  berries  were  carted  over  roads  deep  with 
sand,  where  it  took  as  many  mules  to  haul  eight  crates  of 
strawberries  as  it  would  to  haul  forty  crates  over  improved 
roads. 

The  Coleman  du  Pont  Road,  which  will  extend  through 
the  entire  length  of  the  state,  from  the  Maryland  boundary 
to  the  Pennsylvania  boundary,  will  open  up  a  large  amount 
of  country  that  has  not  as  yet  known  the  benefits  derived 
from  good  roads,  and  will  also  serve  as  a  direct  line  of 
communication  for  the  entire  length  of  the  state.  The  por- 
tion of  the  Coleman  du  Pont 'Road  now  under  construction 
is  the  section  in  Sussex  County.  This  is  the  southern  county 
and  the  part  of  Delaware  that  is  most  in  need  of  improved 
roads.  About  twelve  miles  of  the  du  Pont  Road  have  been 
completed,  and  with  the  six  concrete  mixers  now  ready  for 
work,  speedy  progress  is  expected  as  soon  as  construction 
is  resumed  in  the  spring. 

The  alignment  of  the  du  Pont  Road  is  practically  straight, 
averaging  only  one  curve  in  every  four  miles.  The  curves 
are  of  large  radii  and  thus  make  less  apparent  the  deviation 
from  a  straight  line.  The  longest  distance  between  curves 
is  about  twelve  miles;  the  shortest  is  over  one  mile. 

In  the  southern  part,  the  grades  are  slight,  there  being 
only  two  grades  that  exceed  one  per  cent.  In  the  central 
part  of  the  state,  the  ground  becomes  more  rolling  and  con- 
tinues this  way  as  the  line  goes  north. 

Especial  attention  was  paid  to  securing  proper  drainage. 
A  drainage  survey  was  made,  which  comprised  the  locating 


of  and  the  taking  of  elevations  in  all  ditches  and  streams 
that  cross  the  du  Pont  Road,  or  that  are  near  enough  tg 
serve  as  a  part  of  the  drainage  system  of  the  road.  The 
area  of  this  survey  generally  extended  about  one  half  mile 
each  side  of  the  road.  The  drainage  survey  assisted  to  a 
great  extent  the  principle  of  getting  the  water  "off  and  away 
from  the  road  as  soon  as  possible." 

Generally  speaking,  the  surface  soil  along  the  du  Pont 
Road  is  sand  or  clay,  or  a  mixture  of  these,  but,  in  some  in- 
stances, the  road  traversed  swamps  and  depressions  where 
the  surface  consisted  of  a  black  muck  that  became  very  hard 
in  dry  weather,  but  when  wet,  became  very  soft  and  slimy. 
This  black  soil  was  capable 'of  absorbing  and  retaining  a 
large  quantity  of  water.  For  this  reason,  this  soil  was  re-, 
moved  and  replaced  with  more  suitable  material. 

The  grading  in  practically  all  places  was  light.  In  general 
the  subgrade  was  left  about  2  ins.  high.  This  was  rolled 
thoroughly  with  a  roller  weighing  at  least  6  tons.  It  often 
appeared  that  the  roller  would  break  up  the  subgrade  instead 
of  compacting  it,  but  after  this  loose  material  was  shoveled 
away,  it  left  a  smooth,  compact  subgrade  showing  the  roller 
to  have  broken  up  the  surface  of  the  subgrade,  but  to  have 
compacted   it  underneath. 

While  several  kinds  of  wearing  surface  are  being  con- 
structed for  the  sake  of  experiment,  the  greater  part  of  the 
road   will   be   constructed   of   reinforced   concrete. 

The  concrete  pavement  is  14  ft.  wide,  7  ins.  deep  in  the 
center  and  S  ins.  deep  on  the  sides,  on  a  flat  subgrade.  The 
proportions  of  the  ingredients  used  in  the  concrete  were  1 
of  cement,  2  of  sand,  and  4  of  stone.  The  contractors  used 
bottomless  measuring  boxes  in  the  wheelbarrow,  in  order 
to  secure  the  same  amount  of  stone  and  sand  in  each  batch. 
Hydrated  lime  was  used  in  various  quantities  according  to 
the  different  experiments  that  were  made.  Each  batch  of 
concrete  was  mixed  for  1J4  minutes.  The  subgrade  was  wet 
before  the  concrete  was  deposited,  and  care  was  taken  thai 
all  batches  were  thoroughly  spaded  together  so  that  a  homo- 
geneous mass  might  result. 

No  uniform  length  of  slab  was  adopted,  for  it  was  decided 
that  in  order  to  learn  what  the  maximum  length  of  slab 
without  cracks  would  be,  joints  should  be  placed  only  when 
the  concrete  mixer  stopped  for  more  than  IS  minutes.  This 
resulted  in  some  very  long  slabs,  the  longest  being  460  ft. 
Transverse  cracks  have  appeared  in  the  longest  slabs;  and, 
because  these  cracks  occurred  at  regular  intervals  and  know- 
ing the  subgrades,  materials  and  construction  to  be  espe- 
cially good,  it  would  seem  that  practically  all  of  these  cracks 
were  due  to  contraction  and  followed  a  definite  principle. 
The  result  will  assist  in  determining  the  maximum  length  of 
slab  possible  to  construct  without  transverse  cracks,  espe- 
cially under  conditions  as  they  are  on  the  du  Pont  Road. 
Armor  protection  plates  were  used  at  each  joint. 

Nearly  all  the  concrete  pavement  was  reinforced,  the 
reinforcement  being  placed  2  ins.  from  the  surface  in  all  in- 
stances. The  reinforcement  did  not  prevent  the  transverse 
cracks  entirely,  but  has  probably  reduced  them  in  number. 
No  longitudinal  cracks  have  appeared. 

-Although  five  different  kinds  of  reinforcement  will  be  usea 
on  this  section,  only  three  different  kinds  have  been  used  up 
to  the  present  time.  In  deciding  on  the  different  reinforce- 
ment, it  was  the  intention  to  keep  the  cost  and  the  weight 
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per  square  yard  as  near  the  same  as  possible.  One  part  of 
the  road  is  reinforced,  for  the  entire  width,  with  No.  29 
American  Steel  &  Wire  mesh  reinforcement.  This  gives  the 
weight  of  reinforcement  in  each  square  yard  of  pavement 
as  2.52  lbs.  Wherever  the  slab  is  less  than  178  ft.  long,  no 
cracks  have  yet  appeared.  Another  part  of  the  road  is  re- 
inforced for  the  entire  width  with  No.  25  Kahn  expanded 
metal.  This  gives  the  weight  of  reinforcement  in  each 
square  yard  of  pavement  2.25  lbs.  Wherever  the  slab  is 
less  than  164  ft.  long,  no  cracks  have  yet  appeared. 

Another  part  of  the  road  was  reinforced  with  No.  25 
Kahn  expanded  metal,  for  a  distance  of  4  ft.  each  side  of  the 
center  line.  More  cracks  appeared  in  this  section  th.in 
where  the  reinforcement  extended  the  entire  width  of  the 
pavement.  Another  section  was  reinforced  with  the  same 
reinforcement  for  a  distance  of  3  ft.  each  side  of  the  center 
line.  With  the  exception  of  one  slab,  more  cracks  have 
appeared  in  this  section  than  in  either  of  the  other  reinforced 
sections.  Lighter  reinforcement  of  the  same  type  has  been 
used,  but  these  slabs  have  not  been  inspected  recently.  With 
one  exception,  as  the  percentage  of  reinforcement  increased 
the  transverse  cracks  became  fewer.  The  increased  cost 
due  to  reinforcement  was  9  cts.  per  sq.  yd.  If  the  rein- 
forcement were  not  used  and  the  money  put  into  concrete, 
it  would  add  but  J^  in.  to  the  thickness  of  the  road. 

On  one  of  the  sections  a  power  templet  was  used  to  finish 
the  concrete.  This  left  the  concrete  smooth  and  with  an 
even  surface.  It  is  claimed  that  this  machine  compresses  the 
concrete.  This  may  help  to  resist  the  abrasive  wear,  but  has 
not  up  to  the  present  time  prevented  or  reduced  the  trans- 
verse cracks.  On  the  other  sections,  the  templets  were  made 
from  4  by  4  by  yi-'m.  angle  irons,  bent  to  conform  to  the 
crown  of  the  road.  After  the  laborers  learned  how  to  use 
these  they  worked  satisfactorily.  If  it  could  be  avoided,  the 
templet  was  not  drawn  over  the  pavement  more  than  once,* 
it  afterwards  being  finished  with  hand  floats  made  of  wood 
or  cork,  care  being  taken  to  disturb  the  concrete  as  little  as 
possible,  after  it  was  laid  in  place.  This  precaution  resulted 
in  the  stone  aggregate  being  very  near  the  surface,  or  in 
other  words,  there  being  very  little  matrix  or  mortar  above 
the  wearing  stone. 

Immediately  after  the  concrete  was  finished,  wooden 
frames  covered  with  canvas  were  placed  over  the  concrete, 
to  protect  it  from  the  sun  or  wind.  These  were  kept  on  the 
concrete  for  about  24  hours,  after  which  the  concrete  was 
covered  with  earth  for  a  depth  of  2  ins.,  and  kept  wet  for  a 
period  of  14  days.  After  30  days  this  covering  was  re- 
moved and  the  concrete  allowed  to  harden  for  two  weeks 
before  traffic  was  allowed  on  it. 

Great  stress  was  laid  upon  the  securing  of  satisfactory  in- 
gredients for  the  concrete. 

All  the  materials  were  tested  and  inspected  by  the  Bureau 
of  Inspection,  a  department  of  the  Coleman  du  Pont  Road, 
that  for  the  past  three  years  has  been  given  over  to  testing 
materials,  experimenting  and  research  in  highway  methods 
and  materials.  The  laboratory  of  the  du  Pont  Bureau  of 
Inspection  is  located  in  Wilmington.  The  bureau  has  under 
observation  at  present,  many  experiments  that  were  com- 
menced in  1912.  Considerable  work  was  carried  on  with 
asphalt  pavements,  especially  those  of  fine  aggregate. 

During  the  past  two  years  considerable  research  in  con- 
crete has  been  carried  on.  Besides,  carrying  on  the  private 
work  of  the  du  Pont  Road,  the  Bureau  of  Inspection  is  act- 
ing as  the  consulting  engineers  for  several  towns  and  bor- 
oughs as  well  as  private  concerns  and  individuals.  On  ac- 
count of  this  consulting  work,  the  entire  field  of  road  build- 
ing and  paving  is  practically  covered  by  the  bureau.  The 
laboratory  is  fully  equipped  for  all  kinds  of  physical  testing 
with  ample  facilities  for  chemical  testing. 

By  having  the  du  Pont  Bureau  of  Inspection  take  care  of 


the  tests  and  inspection,  all  materials  were  ready  to  use  as 
soon  as  they  arrived  at  their  destination,  arfd  no  delays  were 
caused  by  rejected  materials. 

After  considering  various  aggregates,  it  was  seen  that  it 
was  economical  to  use  crushed  trap  rock;  the  requirements 
being  that  it  should  have  a  French  coefficient  of  wear  of  at 
least  17  and  should  be  the  run  of  the  crusher  that  would  pass 
a  lj<2-in.  ring  and  be  retained  on  a  j4-in.  ring.  Tests  of 
samples  taken  from  the  field  showed  the  average  French  co- 
efficient of  wear  to  be  17.7  and  the  voids  to  be  45  per  cent. 
The  stone  was  shipped  from  Pennsylvania,  a  distance  of  over 
100  miles.  The  inspection  of  the  stone  was  made  at  the 
quarry. 

There  is  much  sand  in  the  surrounding  country,  but  it  was 
decided  after  many  tests,  that  none  of  it  was  suitable  for 
concrete  work.  The  sand  finally  used  was  a  dredged  river 
sand  of  exceptionally  good  quality.  This  was  loaded  on  cars 
and  shipped  about  90  miles.  Samples  were  taken  when  the 
sand  was  loaded  on  cars,  and  the  tests  were  completed  while 
the  cars  were  in  transit.  The  grading  of  this  sand  was  espe- 
cially good,  the  large  particles  being  nearly  ^  in.  in  size. 
By  using  this  sand  with  the  trap  rock  aggregate,  there  was 
secured  an  exceptionally  well  graded  and  dense  mixture  of 
concrete  ingredients,  from  l}4-in.  pieces  of  stone  to  the  fine 
particles  of  sand. 

All  the  cement  came  from  the  Lehigh  Valley  district  and 
passed  the  standard  requirements  of  the  American  Society 
for  Testing  Materials.  It  was  tested  and  inspected  at  the 
cement   mill. 

With  but  two  exceptions  the  water  used  in  the  concrete 
construction,  was  obtained  from  driven  wells;  in  one  instance 
it  was  obtained  from  a  mill  pond,  and  in  the  other  from  a 
small  stream.  The  tests  showed  this  water  to  be  as  good 
for  concrete,  as  the  well  water.  All  the  water  was  tested  at 
regular  intervals. 

In  order  to  keep  complete  records,  a  testing  engineer 
made  sieve  analyses  of  the  stone,  and  tested  the  sand  for 
voids,  three  times  each  week.  He  also  made  slight  changes 
in  the  proportions  of  the  ingredients  if  found  necessary.  The 
testing  engineer  also  took  samples  of  stone  to  determine  its 
toughness,  and  also  took  samples  of  sand  and  cement  to  be 
sent  to  the  laboratory  for  a  check  test.  The  work  of  the 
testing  engineer  was  not  only  to  check  up  the  quality  of  tfit 
materials,    but   also   keep    complete    records    of   the    quality. 

A  few  concrete  cubes  were  taken  and  crushed  at  the  la- 
boratory of  the  Bureau  of  Inspection.  These  were  taken 
mostly  to  determine  just  what  increment  of  strength  was  ob- 
tained by  increased  mixing  of  the  ingredients.  Not  enough 
samples  have  been  tested  to  draw  any  definite  conclusions, 
but  four  sets  of  tests  showed  that  using  the  same  ingredients, 
a  IJ^-minute  mix  has  thirteen  per  cent,  more  compressive 
strength  than  a  54-minute  mix. 

One  set  of  samples  showed  that  by  mixing  concrete  4 
minutes,  the  compressive  strength  of  the  concrete  was  in- 
creased 32  per  cent,  over  that  of  a  30-second  mix. 

With  the  present  concrete  mixers  it  is  hardly  practical  or 
economy  to  call  for  more  than  a  1  ^-minute  mix. 

A  number  of  experiments,  using  different  amounts  of  hy- 
drated  lime  up  to  10  per  cent,  by  volume,  were  performed. 
The  lime  was  placed  in  the  hopper  with  the  other  ingredi- 
ents. While  sufficient  time  has  not  elapsed  to  draw  any  defi- 
nite conclusions,  the  results  promise  to  be  interesting.  The 
only  conclusions  that  can  be  drawn  now,  as  to  whether  oi 
not  the  lime  is  a  benefit,  are  based  on  the  number  of  trans- 
verse cracks  that  have  developed,  in  the  different  slabs.  On 
one  section  where  no  lime  was  used,  the  longest  reinforced 
slab  that  has  not  developed  a  crack  is  191  feet.  When  10  per 
cent,  by  volume  of  lime  was  used,  the  longest  slab  to  de- 
velop no  cracks  was  210  ft.  In  another  instance,  a  slab  with- 
out   reinforcement    and    using    no    lime    has    developed    two 
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cracks  breaking  the  slab  up  into  three  slabs  of  299,  118  and 
126  ft.  In  two  slabs  where  10  per  cent,  lime  was  used,  no 
cracks  have  yet  developed.  The  lengths  of  these  slabs  are 
336  and  210  ft. 

On  another  section  the  longest  slab  without  lime,  showing 
no  cracks  is  167  ft.  When  5  per  cent,  lime  was  used,  the 
longest  slab  without  a  crack  was  245  ft.;  when  10  per  cent,  of 
lime  was  used  the  longest  slab,  showing  no  cracks,  was  294  ft. 
While  these  data  are  not  sufficient  to  permit  drawing  definite 
conclusions,  they  do,  however,  advocate  the  use  of  lime. 
Much  more  experimenting  will  be  done  along  this  line  and 
at  the  present  time,  the  du  Pont  Bureau  of  Inspection  is 
carrying  on  quite  extensive  laboratory  tests  with  cement 
mortars,  with  and  without  the  addition  of  lime. 

Circular  letters  were  sent  to  five  resident  engineers  and 
three  inspectors,  who  had  never  had  any  experience  with 
the  use  of  lime,  asking  them  to  give  their  opinion  in  regard 
to  its  use.  In  all  but  one  instance,  the  replies  advocated  the 
use  of  lime.  In  each  instance,  the  lime  was  claimed  "to 
make  the  concrete  more  plastic;"  "to  delay  the  set;"  "to 
make  it  easier  to  draw  the  templet;"  but,  "harder  to  hand 
float  the  surface,"  as  it  made  the  matrix  "stickier." 

The  work  was  very  carefully  inspected,  by  men  who  had 
had  considerable  construction  experience.  Previous  con- 
crete road  experience  was  taken  into  consideration,  and 
standard  concrete  specifications  were  referred  to.  With  the 
exception  of  the  time  of  mixing,  and  a  few  other  little 
details,  the   specifications   are   practically   standard. 

Great  stress  was  laid  on  securing  the  same  consistency  of 
all  the  concrete  in  order  that  segregation  or  the  settling  of 
the  larger  pieces  of  aggregate  might  not  take  place.  In 
other  words,  a  constant  consistency  was  desired,  in  order 
to  insure  uniform  wear. 

In  connection  with  the  consistency  of  the  concrete,  the 
specifications  called  for  the  water  being  introduced  by  an 
"arrangement  that  would  assure  the  same  amount  of  water, 
being  used  in  each  batch."  It  was  found  to  be  impossible 
to  obtain  this  result  exactly  on  account  of  varying  percent- 
ages of  moisture  in  the  aggregates  and  because  of  the  me- 
chanical arrangement  for  the  introduction  of  the  water  into 
the  concrete  mixing  drum.  A  device  that  will  practically 
overcome  this  has  been  devised,  and  it  is  hoped  that  it  can 
be  attached  to  the  concrete  mixers  that  will  operate  on  the 
du  Pont  Road  this  season.  This  will  mean  concrete  of  the 
same  consistency,  hence  more  even  wear. 

This  road  is  a  gift  from  Mr.  T.  Coleman  du  Pont  to  the 
State  of  Delaware  and  will  be  presented  upon  its  completion. 


Foundations  for  Road  and  Street  Pavements 

By  JOS.  W.  HUNTER 
First  Deputy  Commissicner,  Pennsylvania  State  Highway  Department 

The  object  of  a  pavement  is  to  secure  as  nearly  as  pos- 
sible a  uniformly  hard,  even  and  durable  surface  upon 
which  the  traffic  must  pass.  Upon  the  foundation  of  a  road 
depends  its  strength,  mainly  to  resist  the  impact  force  or 
blows  of  heavy  traffic.  Not  to  any  considerable  extent,  nor 
necessarily,  should  the  pavement  support  the  weight  of  heavy 
loads  and  unless  the  pavement  is  supported  by  or  rests  on  -i 
firm  and  solid  foundation,  it  will  soon  become  rutted  and  full 
of  depressions.  To  insure  the  stability  of  a  pavement,  it  is 
necessary  to  have  as  firm  and  as  good  a  foundation  as  for 
any  other  structure.  A  foundation  once  put  in  cannot  be 
changed  easily. 

Bad  foundations  ruin  any  structure  and  invariably  causa 
bad  pavements.  With  a  good  foundation,  the  wearing  sur- 
face depends  on  the  quality  of  the  material  used  for  paving, 
and  on  the  manner  in  which  it  is  laid.  As  a  general  rule,  the 
subgrade  or  subfoundation  does  not  receive  the  attention  It 
should  in  construction;  it  cannot  be  too  carefully  prepared. 
It  should  be  thoroughly  drained  and  compacted,  soft  mate- 


rial removed  and  fills  of  any  considerable  depth,  say  three 
feet  or  over,  should  be  allowed  to  settle  for  a  period  of  from 
six  to  twelve  months,  before  the  foundation,  which  is  to 
carry  the  wearing  surface,  is  placed  thereon.  It  is  the  sub- 
grade  that  virtually  carries  the  load  and  resists  the  blows  of 
heavy  traffic.  The  camber  or  slope  of  the  subgrade  should 
be  the  same  as  that  of  the  finished  pavement  wherever  prac- 
tical. This  part  of  preparing  the  subgrade  should  be  given 
particular  attention  where  a  pavement  is  to  be  laid  on  a  fill 
or  on  a  surface  that  may  have  been  disturbed  even  three 
months  and  in  some  cases  a  longer  time  prior  to  the  laying 
of  the  pavement. 

It  is  proposed  to  divide  the  subject  under  discussion, 
"Foundations  for  Road  and  Street  Pavements,"  into  two 
classes.  Natural  and  Artificial. 

A  Natural  Foundation  is  one  where  paving  material  is  laid 
directly  upon  the  subgrade.  Hard  shale,  gravel  or  a  sandy 
loam  when  properly  prepared  makes  a  foundation  upon  which 
can  be  laid  to  advantage  bricks,  stone  block,  macadam  or 
concrete.  In  cases  where  the  natural  foundation  can  be 
used  to  advantage  for  a  brick  or  stone  block  pavement  a 
sand  filler  should  be  used.  The  writer  believes  that  a  wire 
cut  brick,  laid  in  such  a  manner,  will  make  a  good  and  last- 
ing pavement  at  a  minimum  cost  for  construction  and 
upkeep. 

Before  concrete  is  laid  as  a  pavement  on  a  natural  shale 
or  earth  surface,  there  should  be  spread  a  layer  of  cinders 
or  crushed  stone  at  least  six  inches  in  depth  as  a  cushion  and 
to  keep  the  moisture  away  from  the  base  of  the  pavement. 
Where  concrete  is  laid  directly  on  the  earth,  the  moisture 
therefrom  drawn  into  the  concrete  by  capillary  attraction 
will  in  a  comparatively  short  time  cause  a  disintegration  or 
breaking  up  of  the  pavement.  The  cinder  or  crushed  stone 
may  not  be  necessary  when  the  concrete  is  used  as  a  founda- 
tion upon  which  to  place  a  wearing  surface  of  other  material, 
but  it  would  be  good  practice  under  most  conditions  to  use 
either  for  drainage  purposes.  The  construction  would  be 
better  and  in  a  great  measure  lessen  the  number  of  cracks 
in  the  concrete  surface.  Concrete  as  a  pavement  laid  upon 
a  telford  foundation  where  the  macadam  was  washed  oflf 
showed  no  cracks  after  being  down  for  more  than  eight 
years. 

A  natural  foundation  of  gravel,  containing  sufficient  loam 
to  bind  it,  is  one  upon  which  a  pavement  of  bricks,  stone 
blocks,  and  macadam  can  be  laid  to  advantage.  A  sand  filler 
should  be  used.  The  gravel  upon  which  concrete  is  to  be 
placed  should  be  practically  free  of  loam  or  clay.  When  a 
sandy  soil  is  used  as  a  natural  foundation,  it  should  be 
bonded  with  just  enough  clay  to  hold  it  in  place  until  the 
pavement  is  laid.  A  water  bound  macadam  pavement  laid 
upon  a  gravel  foundation  containing  a  sufficient  amount  of 
clay  or  loam  to  allow  of  its  becoming  thoroughly  compacted 
will  last  longer  than  if  laid  on  any  other  foundation.  The 
macadam  surface  very  rarely  disintegrates.  This  is  particu- 
larly so  when  the  pavement  is  of  good  hard  limestone. 
Hard  shale,  when  properly  shaped  and  thoroughly  drained, 
forms  an  excellent  foundation  for  a  macadam  pavement,  and 
if  covered  with  a  IJ/^-in.  sand  cushion  makes  a  first-class 
foundation  for  a  brick  or  stone  block  pavement.  A  sand  filler 
can  be  used.  The  writer  knows  of  a  wire-cut  brick  pavement 
laid  on  a  clay  subgrade,  with  cinder  as  a  cushion  and  sand 
for  a  filler,  that  has  been  in  use  for  more  than  twenty-five 
years.  This  pavement  has  been  subjected  to  exceedingly 
heavy  traffic  and  is  still  in  good  condition. 
Artificial  Foundations 

Among  the  artificial  foundations  suitable  upon  which  to  lay 
a  pavement  to  meet  the  requirements  of  traffic  are  Concrete, 
rubble  concrete,  being  rubble  stones  set  on  edge,  but  not  in 
contact  and  the  spaces  between  filled  with  concrete;  a  tel- 
ford base  laid  with  either  rubble  or  cobble  stones,  with  the 
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interstices  well  and  tightly  tilled  and  broken  stones  laid  as  in 
a  macadam  road.  The  character  of  foundation  to  use  will 
depend  on  the  volume  of  traffic  and  to  a  greater  or  less  ex- 
tent on  the  type  of  surface  to  be  placed  thereon. 

Concrete  has  become  an  approved  foundation  for  a  brick, 
stone  block,  asphaltic  block,  wood  block  or  an  asphaltic 
concrete  pavement.  The  necessity  of  using  a  cushion  on  the 
concrete  base  is  one  about  which  opinions  differ. 

The  writer  is  of  the  opinion  that  when  a  sand  cushion 
is  used  much,  if  not  all,  of  the  rumbling  in  brick  pavement 
can  be  eliminated  by  the  use  of  a  sand  filler  instead  of  a  ce- 
ment grout.  Sand  as  a  cushion  will,  as  the  bricks  are  being 
laid,  work  up  between  them.  The  water  in  the  grout  will 
moisten  the  sand  and  for  a  time  hold  it  in  place,  but  during 
hot  weather  the  sand  will  become  dry  and  settle  or  shrink, 
thus  leaving  a  void  that  is  never  filled,  which  separately  or 
in  conjunction  with  the  buckling  of  the  monolithic  surface 
gives  an  opportunity  for  the  rumbling  noise  so  often  heard 
when  traffic  passes  over  the  pavement.  If  a  cement  grout 
is  to  be  used,  the  brick  should  be  set  in  a  bed  of  cement 
mortar  from  J4  to  J4  Jn.  thick,  so  that  the  whole  structure 
will  be  monolithic.  The  mortar  should  be  composed  of  slow 
setting  Portland  cement  and  clean  sharp  sand  in  the  pro- 
portions of  one  part  of  cement  to  four  parts  of  sand, 
mixed  to  the  consistency  of  damp  sand,  but  not  slushy;  and 
care  must  be  taken  to  spread  the  mortar  evenly  with  a 
templet.  Upon  such  a  bed  of  cement  mortar  can  be  Set  as- 
phaltic block,  stone  block  and  wood  block  for  a  pavement. 
However,  the  life  of  a  wooden  pavement  will  be  longer 
if  a  sand  cushion  is  used  to  absorb  a  portion  of  the  shock  of 
the  traffic  which  passes  over  it. 

Another  method  of  laying  a  brick  or  stone  block  pave- 
ment upon  a  concrete  foundation  is  to  cover  the  concrete 
with  from  14  to  }i  in.  of  tar  and  set  the  brick  or  stone  blocks 
therein,  using  cement  grout  as  a  filler.  The  tar  will  work  up 
between  the  joints  of  the  bricks  and  meet  the  cement  grout 
and  thus  prevent  the  rumbling  which  is  characteristic  of  a 
brick  pavement.  A  54-in.  tar  surfacing  should  be  placed  on 
a  concrete  foundation  before  placing  thereon  an  asphaltic 
concrete  pavement. 

One  of  the  principal  causes  of  the  disintegration  and 
partial  failure  of  bituminous  macadam  and  asphaltic  cement 
pavements  that  have  been  laid  on  an  old  macadam  founda- 
tion without  careful  preparation  or  reconstruction  is  due  to 
the  lack  of  sufficient  drainage  in  the  subgrade.  The  mois- 
ture generated  in  the  subgrade  passes  through  the  macadam 
and  evaporates  at  the  surface.  The  bituminous  material  of 
any  kind  acts  as  a  waterproof  covering  and  prevents  the 
evaporation  and  causes  a  concentration,  of  the  moisture  and 
eventually  a  soft  spot  in  the  road  appears  and  a  breaking 
up  of  the  pavement  begins.  The  moisture  in  addition  to 
concentrating  in  the  base  of  a  subgrade  by  reason  of  capil- 
lary attraction  attacks  the  asphaltic  or  bituminous  pavement 
from  beneath  and  sooner  or  later  ruins  it.  The  more  free 
carbon  in  bitumen,  the  greater  the  absorption.  As  a  mattei 
of  safety  an  old  macadam  construction  to  be  used  as  a 
foundation  for  a  bituminous  pavement  of  any  kind  should  be 
brought  to  a  true  surface  by  using  crushed  stone  and  then 
be  covered  with  two  or  three  inches  of  concrete  before  the 
bituminous  mix  is  placed  thereon.  This  will  undoubtedly 
preserve  the  life  of  the  pavement. 

A  telford  foundation  which  has  been  used  in  the  original 
construction  of  a  telford  water  bound  macadam  road,  from 
which  the  macadam  has  been  worn  or  otherwise  removed, 
makes  an  ideal  foundation  when  brought  to  a  true  surface 
by  the  use  of  concrete  upon  which  to  lay  a  bituminous  pave- 
ment; the  drainage  being  nearly  perfect,  provided  that  the 
stones  were  originally  set  on  a  properly  prepared  subgrade. 
This  construction  prevents  any  concentration  of  moisture 
and  a  first-class  foundation  upon  which  to  lay  a  brick,  stone 


block,  or  asphaltic  block  pavement.  Telford  construction 
makes  a  good  foundation  for  a  concrete  pavement. 

When  roads  are  reconstructed  with  the  view  of  utilizing 
in  the  future  such  rcj;onstruction  as  a  foundation  for  some 
form  of  pavement,  the  writer  strongly  urges  the  telford 
method  of  construction  as  being  the  most- practical  and  as 
having  a  greater  future  use. 

It  is  recommended  in  cases  where  the  macadam  has  worn 
and  conditions  do  not  warrant  the  construction  of  any  other 
form  of  pavement,  that  a  telford  base  be  substituted  for  the 
macadam  with  a  view  of  being  able  to  use  it  in  the  future  as 
a  foundation  upon  which  to  lay  another  form  of  pavement. 

In  conclusion  the  principal  essentials  to  be  considered  in 
determining  the  construction  of  a  foundation  for  a  pave- 
ment are  first  drainage  and  the  careful  preparation  of  the 
sub-base  or  sub-foundation.  The  life  and  usefulness  of  the 
whole  structure  depends  on  this  essential.  Then  the  kind  and 
amount  of  traffic  must  be  carefully  considered  and  the  char- 
acter of  the  surfacing  to  be  placed  on  the  foundation  must 
be  determined.  Without  careful  attention  to  the  essentials, 
a  foundation  will  fail  and  consequently  the  pavement  will  be 
ruined. 


Recent  Tendencies  in  Stone  Block  Pavements 

By  CHARLES   F.  KNOWLTON 
Manager,  Paving  Department,  Simpson  Bros.  Corp.,  Boston,  Mass. 

In  this  short  paper  on  stone  block  pavements,  I  must  of 
necessity  describe  only  such  kind  of  stone  block  pavements 
as  are  being  laid  in  New  England.  The  methods  we  use 
there  might  not  be  suitable  for  other  sections  of  the  country 
where    material    and    conditions    are    entirely    different. 

Stone  block  pavements  have  been  laid  from  the  earliest 
times,  of  which  we  have  any  record,  in  various  countries 
wherever  permanence  and  durability  was  the  governing 
factor.  In  the  early  Roman  period  the  stone  pavements 
were  made  of  large  irregular  shaped  stones,  often  2  to  3  ft. 
in  depth,  with  the  smoothest  face  on  top.  The  joints  were 
filled  with  smaller  stones  wedged  in  with  mortar. 

In  this  country,  the  earliest  stone  pavements  were  com- 
posed of  rounded  field  or  beach  cobbles  laid  on  sand  with 
joints  filled  with  gravel.  The  ancient  City  of  Panama  had 
streets  paved  in  this  way  when  the  pirate  Morgan  destroyed 
the  city  in  1680,  good  examples  of  which  may  be  seen  today 
among  the  ruins.  Many  of  our  coast  towns  in  New  Eng- 
land have  cobble  paved  streets  m  use  today  that  were 
laid  100  or  more  years  ago. 

When  quarry  split  rectangular  or  cube  paving  blocks 
came  into  use.  New  England  was  especially  favored  by 
having  so  many  granite  hills  within  its  borders  and  the 
Maine  and  Massachusetts  quarries  did  a  thriving  business 
supplying  the  Atlantic  and  Gulf  Coast  cities  with  paving 
blocks. 

The  blocks  used  in  the  period  before  the  war  were  gen- 
erally 12  ins.  square  on  top  and  8  ins.  deep.  These  were  laid 
on  the  natural  soil  in  a  sand  bed  with  sand  joints.  This 
made  a  durable  pavement,  but  the  surface  was  too  rough 
and  the  blocks  would  tilt  up  on  an  insecure  foundation. 

Shortly  after  this  time,  the  theory  was  advanced  that  "the 
smaller  the  block  the  smoother  the  surface"  and  a  6-in. 
cube  came  into  general  use  in  many  of  our  cities.  As 
these  were  laid  then  on  a  sand  cushion  only,  it  was  found 
they  would  .settle  and  cause  an  uneven  surface,  and  so, 
many  cities  began  to  call  for  paving  blocks  of  different 
dimensions  until  it  became  customary  to  use  a  block  of  7  to 
9  ins.  deep,  4  to  5  ins.  wide  and  9  to  14  ins.  long.  About  1880, 
concrete  foundations  for  street  paving  came  into  general 
use  and  all  the  large  cities  began  to  use  concrete  founda- 
tions for  all   classes  of  paving. 

About  190S  some  Massachusetts  quarry  owners  inspected 
the  paving  laid  in  the  City  of  Liverpool,  where  4-in.  cubes 
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on  a  concrete  base  were  giving  excellent  service.  They 
then  reasoned  that  it  was  ridiculous  and  expensive  for  us  to 
cut  and  transport  a  granite  block  8  ins.  deep  and  then  lay  it 
on  a  6  or  8  in.  concrete  base.  If  2  ins.  depth  of  asphalt,  4 
ins.  depth  of  brick  or  3J4  ins.  depth  of  wood  block  would 
stand  up  on  a  concrete  base  what  was  the  sense  of  using 
such  a  deep  granite  block? 

This  line  of  reasoning  caused  them  to  adopt  a  block  4  to  4j-i 
ins.  deep,  3J4  to  4'4  ins.  wide,  and  6  to  12  long.  Laid  on  a  con- 
crete base  with  cement  grouted  joints,  this  proved  to  be 
an  ideal  pavement  and  opened  up  an  era  of  improved  granite 
block  paving. 

The  engineers  of  some  of  the  large  cities  hesitated  to 
make  such  a  radical  change  from  a  deep  block  to  such  a 
shallow  block,  but  made  concessions  in  favor  of  shallower 
blocks.  The  consequence  of  this  was  the  pavmg  cutters 
were  obliged  to  cut  different  sizes  for  different  localities, 
but  the  requirements  were  more  strict  as  to  the  quality  of  the 
stone  and  the  fineness  of  the  cutting. 

In  1912,  an  effort  was  made  by  a  committee  of  the  officials 
of  the  large  cities  to  standardize  paving  specifications  and 
resulted  in  recommending  a  special  size  paving  block  to 
be  called  the  "standard."  This  was  not  so  universally 
adopted  as  was  expected  and  as  a  result  the  paving  block 
manufacturers  are  at  present  turning  out  a  number  of  dif- 
ferent sizes  and  grades  of  granite  paving  block,  each  known 
among  the  trade  in  New  England  by  a  special  designation. 

A  block  4  to  AYi  ins.  deep,  iYz  to  4J4  ins.  wide,  and  6  to 
12  ins.  long,  will  require  about  31  blocks  to  a  square  yard 
with  joints  not  to  exceed  J4  •"•  '"  width. 

The  "standard"  size  block  is  4^  to  5J4  '"s.  deep,  3}4  to 
4J/2  ins.  wide,  and  8  to  12  ins.  long,  cut  to  lay  about  28 
blocks  to  a  square  yard  with  joints  not  to  exceed  J^  in.  in 
width. 

The  "N.  Y.  special"  size  block  is  6  to  10  ins.  long,  with 
Ji-in.  joints. 

The  "Boston  special"  size  block  is  5  to  Sj/j  ins.  deep,  4 
to  4}/i  ins.  wide,  and  8  to  12  ins.  long,  joints  not  to  exceed 
Yz  in.  in  width. 

The  "6-inch"  size  block  is  6  to  7  ins.  deep,  3}4  to 
4J4  ins.  wide,  and  9  to  14  ins.  long,  cut  to  lay  about  25 
blocks  to  a  square  yard  with  joints  not  to  exceed  J4  ifs.  in 
width. 

The  "city"  block  is  7  to  8  ins.  deep,  4  to  5  ins.  wide,  and  9 
to  14  ins.  long,  cut  to  lay  about  23  blocks  to  a  square  yard 
with  an  indefinite  joint. 

The  "track"  block  is  5}4  to  6>^  ins.  deep,  3}4  to  4>4  ins. 
wide,  and  6  to  12  ins.  long,  rather  rough  cut  and  with  an 
indefinite  joint. 

In  addition  to  these  regular  trade  sizes,  the  manufacturer 
is  often  called  upon  for  special  sizes  for  special  conditions, 
among  which  is  the  "durax"  size.  These  are  cubes  of  from 
2Y2  to  4  ins.  It  is  obvious  that  so  many  sizes  of  granite 
block  leads  to  confusion  and  irregularity  in  method  and 
cost  of  construction  and  in  the  pavement  surface. 

During  the  year  1915,  the  Granite  Paving  Block  Manu- 
facturers of  the  United  States  decided  to  confine  their  pro- 
duction of  blocks  to  three  sizes,  except  where  specials  were 
called  for  to  meet  some  peculiar  requirements,  like  track 
paving,  etc.     These  three  sizes  are: 

The   "standard"   size    block   as   given   before. 

The  "shallow  standard  block,"  size  4  to  4J4  ins.  sq.  and 
7  to  11  ins.  long,  cut  to  lay  with  joints  not  exceeding  Y2  in. 
in   width. 

The  resurfacing  blocks,  designed  to  l)e  used  for  resurfacing 
on  original  foundation  when  asphalt,  wood  block,  or  brick 
pavements,  are  to  be  replaced,  size  3^  ins.  to  4J4  ins.  wide, 
iYi  to  4  ins.  deep,  and  7  to  11  ins.  long,  cut  to  lay  with 
joints  not  exceeding   Y^  •"•   'n   width. 


These  sizes  and  all  special  blocks  are  all  cut  and  split  by 
hand  labor,  have  square  edges,  smooth  surfaces  and  lay  with 
close  joints. 

All  of  these  sizes  may  be  termed  "improved  granite  blocks." 

Improved  granite  block,  having  square  edges,  smooth  sur- 
faces and  close  joints,  are  usually  laid  on  a  concrete 
foundation. 

The  "6-inch,"  "city,"  and  "track"  are  considered  as 
rough  cut  blocks  of  the  old  type  and  are  laid  with  wide  joints, 
generally  on  a  gravel  base  and  with  sand  or  gravel  joints. 

It  was  this  type  of  granite  block  pavement  that  was  in 
disrepute  for  so  many  years.  Blocks  were  carelessly  cut 
out  of  waste  or  rejected  granite  at  the  quarries,  were  care- 
lessly inspected  or  not  inspected  at  all,  and  often  laid  upon 
insecure  sub-soil  by  incompetent  men.  The  result  was  any- 
thing but  a  smooth  surface,  even  at  first — and  after  a 
few  seasons  of  frost  and  rain  the  numerous  depressions  made 
it  still  more  objectionable.  The  sand  in  the  joints  made 
mud  in  wet  weather  and  dust  in  dry  weather.  The  edges 
of  the  blocks  would  wear  off  causing  the  block  to  become 
rounded  or  "turtle-backed"  and  the  pavement  became  a 
noisy,  dirty  pavement  with  durability  as  its  only  redeeming 
feature. 

No  wonder  the  public  demanded  smooth,  sanitary,  noise- 
less patements  and  encouraged  the  use  of  various  pavements 
other  than  granite!  But  it  was  soon  apparent  that  these 
smooth  pavements  lacked  the  necessary  quality  of  durability 
and  then  engineers  and  contractors  really  began  to  improve 
granite  block  pavements  and  give  them  the  qualities  they 
lacked. 

An  association  of  granite  paving  block  manufacturers  was 
formed  and  by  cooperating  with  engineers  and  contractors, 
caused  a  marked  improvement  in  the  quality  and  character 
of  granite  blocks.  This,  coupled  with  new  methods  of  con- 
struction, has  produced  a  stone  block  pavement  that  is 
smooth,  but  not  slippery,  clean  and  sanitary,  easy  of  trac- 
tion, not  noisy,  low  in  maintenance  cost,  easily  cleaned, 
suitable  for  all  kinds  of  traffic,  and  above  all,  so  durable 
that  it  is  the  most  economical  pavement  that  a  city  or  town 
can  lay  within  its  borders. 

No  engineer  should  accept  or  specify  a  stone  block  pave- 
ment which  failed  to  result  in  an  even  surface  in  every  wa  ■ 
acceptable  for  both  horse  and  automobile  traffic.  To  secure 
this  smooth  even  surface,  it  is  necessary  for  the  engineer 
to  require  a  carefully  split  stone  block  having  no  pro- 
jections exceeding  f^  in.  from  a  true  plane,  and  that  the 
blocks  be  laid  in  the  street  on  a  properly  drained  sub-founda- 
tion, a  substantial  concrete  foundation,  and  with  close,  even 
joints,  and  these  joints  be  filled  with  a  rich  mixtijre  of 
cement  grout  or  with  a  bituminous  filler  of  asphalt  or  pitch. 

The  use  of  the  two  different  fillers  is  largely  a  question 
of  prospects  of  future  openings  being  made  in  the  pave- 
ments. If  frequent  openings  and  quick  repairs  are  neces- 
sary, the  bituminous  filler  is  more  convenient  and  economi- 
cal, openings  can  be  made  easily  and  the  surface  replaced 
satisfactorily  without  loss  or  wastage  of  blocks.  Where 
openings  are  not  apt  to  be  frequent  or  where  traffic  condi- 
tions will  allow  the  street  to  be  closed  for  a  period  to 
allow  the  cement  grout  filler  to  properly  harden,  the  cement 
filler  should  be  used  and  will  give  a  smooth  surface,  pro- 
tect the  edges  of  the  blocks,  and  give  better  results  usually 
than  the  bituminous  filler. 

A  firm  subgrade  and  a  strong  concrete  foundation  are 
just  as  essential  in  laying  a  stone  block  pavement  as  they 
are  in  laying  other  types  of  smooth  pavements.  It  is  true, 
however,  that  many  grouted  stone  block  pavements  have 
been  laid  without  a  concrete  foundation  and  some  have  been 
very  successful,  but  they  have  been  in  small  cities  and 
towns  where  the  traffic  could  not  be  considered  heavy  and 
where   the   sub-soil   is   especially  good.     Danger   lies   in   the 
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liability  of  the  blocks  to  settle  under  heavy  loads;  if  this 
occurs  in  the  slightest  degree  the  bond  of  the  cement  is 
broken  and  it  scales  off  and  loosens  in  the  joints. 

In  this  type  of  pavement  it  is  necessary  to  use  a  deep 
"city"  block  and  have  the  cement  grout  fill  the  joints  their 
entire  depth  to  get  the  necessary  stability. 

The  cost  of  handling  and  transporting  these  deep  and 
heavy  blocks  is  nearly  twice  that  of  the  small  blocks 
and  in  localities  far  removed  from  the  quarries  it  will  be 
found  that  a  4-in.  stone  block  can  be  laid  on  a  concrete  foun- 
dation, requiring  no  more  excavation  and  less  labor  and 
cement,  for  less  money  and  will  give  a  more  permanent 
smooth  surface. 

In  some  cities  of  the  West  and  Southwest,  where  granite 
blocks  are  almost  out  of  reach  on  account  of  transportation 
cost,  sandstone  and  other  kinds  are  used  for  stone  block 
pavements.  I  have  had  no  practical  experience  with  this 
type,  but  am  of  the  opinion  that  these  soft  and  porous  blocks 
should  have  small  surface  dimensions  and  be  laid  with 
close  joints  and  that  the  filler  should  cover  the  entire  sur- 
face, filling  the  pores  and  helping  to  resist  the  abrasion 
of  the  surface. 

As  to  the  construction  of  improved  granite  block  pave- 
ments, I  will  describe  the  methods  we  used  in  construct- 
ing nearly  a  million  square  yards  in  Massachusetts  and- 
Rhode  Island  in  the  past  ten  years,  every  yard  of  which 
is  in  perfect  condition  today  with  no  expense  for  mainten- 
ance. Most  of  the  pavements  were  laid  under  our  own 
standard  specifications,  backed  by  our  S-year  maintenance 
guarantee.  Part  of  this  work  was  obtained  under  competi- 
tive bidding  by  public  advertisement,  part  under  invita- 
tion bids,  part  under  a  cost  and  percentage  basis  and  a 
large  part  was  given  us  without  competition.  In  all  cases, 
the  cost  to  the  city,  town  or  corporation  was  the  same,  taking 
into  account  the  material  market  and  local  conditions. 

In  excavating  and  preparing  the  subgrade,  great  care  is 
taken  to  have  the  subsoil  thoroughly  compacted  by  a  steam 
roller  and  hand  tamps,  all  soft  and  spongy  material  is  re- 
moved and  good  firm  dry  material  takes  its  place,  especial 
care  being  taken  to  see  that  newly  filled  trenches  are  well 
compacted.  The  subgrade  is  left  smooth  and  exactly  parallel 
with  the  proposed  finished  grade.    ^ 

On  this  subgrade  a  well  mixed  concrete  base  is  laid  6  ins. 
in  depth.  On  good  undistrubed  natural  soil  a  1:3:6  mixture 
is  strong  enough;  on  filled  ground  where  underground  pipes 
have  recently  been  laid  a  l:2}/i:5  mixture  should  be  used. 

We  usually  lay  our  concrete  foundation  by  the  grouting 
and  compression  method.  Many  tests  made  show  that  for 
equal  thickness,  the  compressed  concrete  is  33  per  cent. 
stronger  under  a  bending  strain  and  40  per  cent,  stronger 
under  a  compression  test,  than  ordinary  mixed  concrete, 
hence  under  this  method  the  thickness  of  a  concrete  founda- 
tion can  be  reduced  to  4  or  S  ins.  with^  perfect  safety  and 
with   a  considerable   saving  in  costs. 

A  layer  of  egg-size  crushed  ledge  stone  is  placed  on  the 
subsoil  and  rolled  to  the  required  thickness.  A  Portland 
cement  grout  is  then  poured  into  the  stone  and  the  stone 
rolled  during  this  process  until  all  the  voids  are  filled  and 
the  grout  flush  with  the  surface.  The  grout  is  mixed  in 
different  proportions  according  to  the  thickness  and  char- 
acter of  the  wearing  surface  of  the  pavement.  One  part  of 
cement  and  four  parts  of  sand  is  most  generally  used.  This 
is  mixed  in  a  patented  grout  mixer  operated  by  a  gasoline 
engine  and  which  is  self-propelling. 

The  sand,  cement  and  water  are  carefully  measured  by 
volume  for  every  mix  and  the  grout  is  distributed  evenly  into 
the  stone  through  pipes  long  enough  to  cover  the  entire 
width  of  the  foundation.  Concrete  foundations  laid  in  this 
manner  have  proven  very  successful.  They  can  be  laid  much 
faster  than  by  the  ordinary  method  and  cause  less  obstruc- 


tion to  travel  in  the  handling  of  materials.  The  surface  of 
the  concrete  base  is  left  smooth  and  exactly  parallel  with 
the  proposed  surface.  Upon  this  we  place  our  sand  cushion. 
This  should  never  be  more  than  2  ins.  nor  less  than  1  in.  in 
depth.  We  prefer  a  maximum  oi  V/i  ins.  In  some  cases 
we  have  used  a  dry  mortar  bed,  J^  to  1  in.  in  depth,  mixed 
in  proportion  of  one  cement  to  three  or  four  of  sand,  but  do 
not  recommend  it.  When  it  sets  up  the  pavement  is  too 
much  of  a  monolith  and  is  noisy.  A  sand  cushion  deadens 
the  noise  of  traffic  and  furnishes  a  little  elasticity  to  the 
pavement,  which   is   essential.  • 

The  cushion  is  to  compensate  for  any  irregularities  in  the 
depth  of  the  blocks  and  to  give  a  uniform  bearing  to  the 
bases.  In  the  old  type  of  blocks  the  variation  was  1  in.  and 
sometimes  as  much  as  2  ins.  in  the  depth,  hence,  if  shallow 
blocks  were  laid  in  with  deep  blocks,  the  strength  of  bearing 
would  be  unequal  and  under  traffic  the  shallow  block  would 
be  pounded  down,  causing  an  uneven  surface.  The  improved 
blocks  are  cut  with  only  J4  in.  variation  in  depth  and  the 
thickness  of  the  cushion  is  therefore  more  uniform. 

The  granite  paving  blocks  are  laid  on  this  sand  cushion  by 
the  most  experienced  pavers  we  can  find.  Blocks  are  laid 
in  regular  courses  end  to  end  across  the  street  at  right  angles 
to  the  curb.    Joints  are  broken  by  a  lap  of  at  least  3  ins. 

It  is  important  that  each  block  in  the  course  or  row  be 
of  the  same  width.  A  narrow  block  should  not  be  laid  in 
with  thick  ones  as  that  makes  for  an  uneven  width  in  the 
joints.  There  is  sometimes  a  variation  of  1  in.  in  the  width 
of  blocks  and  the  paver  should  pick  his  blocks  when  laying. 
If  he  starts  a  course  with  a  block  3J^  ins.  wide,  he  should 
lay  that  size  to  the  end  of  the  row.  The  next  course  could 
be  blocks  4^  ins.  wide  and  the  course  kept  straight  and  the 
joints  of  uniform  width. 

Clean  J^-in.  pea  stone  is  then  scattered  over  the  surface 
and  broomed  into  the  joints,  only  enough  being  used  to 
steady  the  blocks  while  being  rammed.  The  blocks  are 
then  rammed  to  a  firm,  unyielding  bed  with  a  60-lb.  rammer 
or  rolled  with  a  6-ton  tandem  roller  until  the  surface  is 
smooth  and  regular. 

Much  depends  upon  the  rammerman  in  securing  an  even 
surface.  Each  block  must  be  rammed  to  a  firm  bed.  If 
one  should  settle  more  than  the  other  the  low  block  should 
be  lifted,  rebedded  and  retamped.  While  the  cement  grout 
is  being  applied  the  rammerman  should  again  go  over  the 
surface  and  ram  down  the  high  blocks  and  straighten  those 
that  have  become  tilted.  One  rammer  should  be  used  for 
every  two  pavers. 

We  are  exceedingly  careful  in  the  selection  of  the  granite 
paving  blocks.  They  should  be  of  medium  grained  granite 
showing  an  even  distribution  of  constituent  minerals  of 
uniform  quality  and  texture,  without  seams,  scales  or  dis- 
colorations  showing  disintegration,  free  from  an  excess  of 
mica  or  feldspar. 

Usually  a  better  selection  of  granite  can  be  made  by 
reference  to  past  performance  of  any  particular  granite  from 
any  particular  quarry  than  to  attempt  to  make  a  selection 
from  local  tests. 

We  can  refer  to  pavements  that  are  fifteen  years  old  and 
subjected  to  heavy  traffic,  that  are  smoother  and  more  per- 
fect today  than  when  first  laid,  showing  a  wear  of  only 
about  %  in.  in  the  surface;  the  granite  blocks  and  the  cement 
filler  wearing  evenly  together  without  any  depression  in  the 
joints. 

Where  a  cement  filler  is  to  be  used,  the  granite  blocks 
need  not  be  cut  so  fine  and  the  joints  can  be  wider  than 
where  a  bituminous  filler  is  used.  We  find  that  blocks  4  to 
4^  ins.  deep,  3J4  to  4]/i  ins.  wide  and  6  to  12  ins.  long  are 
most  suitable  for  this  purpose  and  have  used  them  in  75 
per  cent,  of  our  work. 
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We  now  come  to  the  filling  of  the  joints  in  the  pavements. 
This  is  the  most  important  part  of  the  construction,  as  upon 
it  depends  the  smoothness  and  permanency  of  the  surface. 
We  seldom  use  a  bituminous  filler,  as  it  does  not  protect 
the  edges  of  the  block  as  they  should  be.  After  a  few  years 
the  filler  is  worn  down  in  the  joints  and  the  edges  of  the 
blocks  become  rounded  and  the  pavement  becomes  rough 
and  noisy.  Nearly  all  our  improved  granite  pavements  have 
a  cement  filler. 

We  first  wet  the  blocks  until  they  have  absorbed  all  the 
water  possible  and  keep  them  wet  until  the  grout  is  applied 
The  grout  is  composed  of  one  part  of  cement  and  one  part 
of  clean  sharp  sand  with  enough  water  added  to  make  it  of 
the  consistency  of  thin  cream.  This  is  mixed  in  our  self- 
propelling  grout  mixer  which  travels  on  planks  placed  on  the 
pavement.  The  grout  is  kept  constantly  agitated  until  it 
reaches  the  joints  and  every  mix  is  exactly  alike.  The  grout 
is  run  directly  on  the  surface  and  broomed  evenly  into  the 
joints. 

During  this  operation  clean  pea  stone,  well  wet,  is  lightly 
scattered  into  the  grout  and  broomed  into  the  joints.  After 
this  grout  has  subsided  in  the  joints  and  before  the  initial 
set  takes  place,  the  surface  is  again  treated  with  a  grout  of 
the  consistency  of  thick  cream  which  is  evenly  broomed 
over  the  surface  until  the  joints  are  full  and  flush  with  the 
top  of  the  blocks.  A  rubber  or  wood  squeegee,  or  scraper, 
is  then  used  to  scrape  off  all  the  surplus  cement  from  the 
surface. 

The  effect  of  this  is  to  leave  the  depressions  in  the  block 
filled  with  cement  while  there  is  none  on  the  projections, 
thus  making  a  smooth  surface.  When  the  cement  is  suflS- 
ciently  hardened,  the  surface  is  sprinkled  from  a  can  and  a 
fine  floor  brush  used  to  brush  and  smooth  out  all  irregulari- 
ities.  After  the  cement  is  set,  the  surface  is  copiously  sprin- 
kled and  kept  wet  for  three  or  four  days. 

All  travel  is  kept  off  the  pavement  for  six  to  ten  days. 
Plenty  of  water  is  used  to  wash  the  blocks — you  cannot  get 
satisfactory  results  if  dirty  blocks  are  used.  The  joints  must 
be  open  sufficiently  to  allow  the  grout  to  flow  in  and  pene- 
trate to  the  bottom.  The  cement  must  not  be  allowed  to 
set  up  too  quickly  and  in  very  dry  weather  the  surface 
should  be  kept  covered  with  wet  sand  for  at  least  three  days. 
On  a  business  street,  we  lay  a  felt  expansion  strip  yi  in. 
thick  and  6  ins.  wide,  along  the  curbstone,  between  the 
blocks  and  the  curb.  This  acts  to  deaden  the  sound  and  pre- 
vents vibrations  being  carried  into  the  buildings.  Where 
there  are  car  tracks  in  the  street,  the  web  of  the  rails  is 
plastered  with  cement  mortar  flush  with  the  outside  of  the 
head  of  the  rail,  after  the  foundation  is  laid.  This  allows 
the  blocks  to  lay  firmly  against  the  rails  and  still  not  be 
affected  by  any  slight  movement  of  the  rails. 

If  cars  are  running  during  the  grouting  operations,  the 
shaking  and  vibrations  of  the  rails  may  cause  the  blocks  to 
"float"  that  is:  the  vibrations  cause  the  blocks  to  shake  and 
the  fresh  grout  works  down  under  the  block  forcing  them 
up,  a  little  above  the  head  of  the  rails.  In  such  cases  the 
cars  should  be  kept  off  the  tracks  until  the  grout  has  well 
set,  in  fact,  it  is  desirable  that  cars  be  kept  off  during  the 
whole  time  paving  operations  are  going  on  and  for  six  days 
after  completion.  If  this  is  impossible,  they  should  be  made 
to  travel  very  slowly. 

As  "Eternal  vigilance  is  the  price  of  liberty,"  so  it  is  with 
improved  granite  block  pavements.  Careful  attention  to  the 
quality  and  kind  of  materials  and  constant  watchfulness  in 
putting  them  together  are  the  true  secrets  of  our  success. 
When  you  lay  a  pavement  that  is  going  to  last  forty  or 
fifty  years,  you  cannot  afford  to  take  any  chances  in  its 
construction.  You  should  have  the  best  of  material  and  the 
most  expert  assistance  you  can  get.  Do  not  consider  first 
cost  too  seriously.    What  does  a  few  dollars  extra  amount  to 


on  the  first  cost  of  a  pavement  that  will  cost  you  nothing 
for  upkeep,  if  properly  laid,  and  at  all  times  and  seasons  meet 
the  demand  of  all  classes  of  traffic?  Quoting  from  John 
Ruskin: 

"Let  us  have  regard  for  posterity.  Every  human  action 
gains  in  honor,  in  grace,  in  all  true  magnificence,  by  its  re- 
gard to  things  that  are  to  come.  Therefore,  when  we  build, 
let  us  build  forever.  Let  it  not  be  for  present  delight,  nor 
for  present  use  alone;  let  it  be  such  work  as  our  descend- 
ants will  thank  us  for." 

The  cost  of  improved  granite  block  pavements  will  vary 
a  great  deal  in  different  localities  but  it  may  be  of  interest 
for  you  to  know  that  the  average  cost  of  the  pavements  just 
described  as  laid  in  the  vicinity  of  Boston,  is,  $3.25  per  sq.  yd. 
Qf  the  millions  of  square  yards  of  these  pavements  in  New 
England  and  in  New  York,  I  do  not  know  of  a  single  in- 
stance where  any  repairs  were  necessary  on  account  of  wear 
and  tear  of  the  pavement,  when  properly  constructed.  Any 
defects  occurring  were  directly  traceable  to  improper  inspec- 
tion or  workmanship.  If  city  officials  would  make  a  com- 
parison of  costs  for  all  kinds  of  pavements  covering  a  period 
of  thirty  years,  they  would  find  that  the  grouted  granite 
block  pavement  was  the  cheapest  in  the  end,  besides  having 
all  of  the  good  qualities  of  other  smooth  pavements. 

Although  I  have  not  had  the  privilege  of  personally  in- 
specting the  merits  of  the  new  machine  made  small, 
granite  blocks,  known  in  the  United  States  and  England  as 
durax,  and  in  Germany  as  kleinplaster,  I  feel  that  any  paper 
on  this  subject  of  stone  tlock  pavements  would  be  lacking 
in  completeness  if  some  reference  was  not  made  to  durax 
pavement. 

There  is  no  question  about  the  extensive  use  of  these 
small  stone  cubes,  averaging  from  2J4  to  4  ins.  square,  in 
the  pavements  in  Germany,  France  and  England,  although 
it  is  my  understanding  the  most  extensive  use  of  this  type 
of  paving  has  been  made  in  Germany. 

The  pavements  which  have  been  laid  in  the  United  States 
up  to  the  present  time,  are,  I  am  told,  the  equal  in  every  re- 
spect to  pavements  laid  in  Germany  and  the  yardages  in 
Cleveland,  Columbus,  Ohio;  Washington,  D.  C;  Louisville. 
Ky. ;  New  York  City.  Philadelphia,  Pa.;  Danville,  Va.,  and 
Salisbury,  N.  C,  while  small,  are  all  standing  up  satisfac- 
torily, and  I  believe,  with  the  exception  of  a  couple  of  cases 
where  improper  laying  on  the  part  of  the  contractor  has 
produced  rather  inferior  results,  these  pavements  have  shown 
no  appreciable  wear  or   deterioration. 

The  all-important  fact  about  durax  as  well  as  other  gran- 
ite pavements,  lies  in  the  fact  that  granite  is  an  enduring 
material.  My  opinion  is,  there  would  be  no  difficulty  about 
the  successful  laying  of  any  granite  block  pavements,  if  the 
contractor  or  city  official  would  give  the  details  of  the  spe- 
cifications an  honest  interpretation   in  the  actual  laying. 

Durax  pavements  properly  laid,  will  give  a  wearing  surface 
from  3  to  4  ins.  thick  and  records  of  wear  of  granite  block 
pavements  show  that  any  true  granite  suitable  for  paving 
material  will  not  show  any  appreciable  wear  in  even  20  to 
30  years,  when  properly  laid. 

They  are  constructed  in  exactly  the  same  manner  as  the 
improved  granite  block  pavements,  the  only  difference  being 
in  the  size  of  the  block.  In  this  country,  they  cost  as  much 
ner  sq.  yd.  as  larger  sizes  and  I  fail  to  see  what  advantage 
is  to  be  gained  in  laying  durax  pavements,  unless  they  are 
laid  on  old  founda'tions,  to  replace  worn  out  asphalt,  brick, 
wood  or  other  thin  wearing  surfaces. 

I  thank  you  for  doing  me  the  honor  of  listening  to  my 
paper  and  beg  you  to  bear  in  mind  that  I  am  not  a  technical 
man  but  simply  a  contractor  of  practical  experience.  If  you 
have  gained  any  adijitional  knowledge  from  this  paper,  I 
shall  feel  well  repaid  for  presenting  it. 
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Construction  Field  Books  for  Bituminous  Macadam  Highways 


By  J.  T.  CRAWFORD* 


Construction  field  books  are  the  connecting  links  between 
the  plans  and  the  completed  highway.  They  are  the  plans 
condensed  and  rearranged  to  fit  the  convenience  of  the  con- 
struction engineer.  The  main  objects  of  the  books  are  to 
show  the  highway  as  planned,  staked  and  constructed. 

Highway  construction  has  characteristics  that  make  neces- 
sary unusual  treatment  from  the  construction  engineer's 
standpoint.  In  the  first  place  several  gangs  are  usually  work- 
ing on  various  jobs  over  a  long  stretch  of  highway  at  the 
same  time.  This  fact  necessitates  several  inspectors.  It  is 
desirable  that  each  of  the  inspectors  be  provided  with  suffi- 
cient data,  from  the  plans,  to  cover  the  job  or  jobs  he  is 
inspecting.  Secondly,  the  most  carefully  designed  highways 
require  alterations  during  construction.  These  changes  are 
best  made  in  the  field  and  should  be  recorded.  The  third 
characteristic  is  the  fact  that  the  data  necessary  for  the 
construction  engineer  and  inspectors  are  scattered  among 
the  bulky  plans,  sections  and  specifications.  These  condi- 
tions make  the  plans,  etc.,  unsuitable  for  the  use  of  the 
construction  engineers.  The  construction  field  books  con- 
dense and  rearrange  the  plans  to  eliminate  the  above  defects. 

Connecting  the  paper  location  of  the  proposed  highway 
to  the  construction  stakes  and  defining  the  road  lines,  as  in- 
tended on  the  plans,  is  the  second  function  of  the  construc- 
tion books.  This  consists  of  transferring  the  proposed  high- 
way location  from  the  tie  points  and  bench  marks  of  the 
base  line  to  the  construction  stakes. 

Data  collected  during  construction  include  records  of 
alterations  to  plans  and  records  of  field  measurements 
of  completed  structures.  As  the  monthly  and  final  esti- 
mates are  based  upon  the  latter  this  feature  is  very  important. 

A  set  of  books  embodying  the  foregoing  essentials,  suited 
to  the  construction  of  the  normal  bituminous  macadam  high- 
way, will  include  grading,  culvert  construction,  bituminous 
material  application,  stone  laying,  miscellaneous  data  and 
daily  record.  The  first  four  are  intended  for  the  use  of  the 
inspectors  under  the  supervision  of  the  construction  engi- 
neer.    The  last  two  are  kept  by  the  engineer  in  charge. 

The  Grade  Book 

In  Figure  1  is  shown  a  typical  page  of  the  grade  book  as 
it  will  appear  in  a  field  book.  The  first  column  data,  scaled 
from  the  plans,  connect  the  proposed  center  line  to  the  base 
line.  The  distances  are  essential  for  the  location  of  the 
center  line.  "Cut  or  Fill  on  Center  Line"  data  are  guides  to 
assist  the  grading  foreman  and  are  useful  when  the  center  line 
grade  is  altered.  The  figures  are  taken  from  the  section 
sheets.  The  center  line  and  structures,  appearing  under 
"Plans"  are  not  drawn  to  scale.  The  arrangement  affords  a 
means  of  eye-checking  the  construction  stakes  and  facili 
tates  changes  in  line.  In  general  the  same  can  be  said  of  the 
"Profile."  In  the  next  column  the  stations  appear,  extend- 
ing up  the  page  for  pbvious  reasons.  These  are  marked 
on  the  stakes. 

The  proposed  "Center  Line  Grade"  elevations  are  taken 
from  the  plans  and  sections. 

"Grade  Stake  Elevations"  are  copied  from  the  survey  cov- 
ering this  feature.  They  are  usually  included  in  the  resurvey 
sections.  The  "Check  on  Subgrade"  column  provides  space 
for  the  grading  inspector  to  record  test  measurements  altei 
grading.  "Center  Line  to  Slope"  distances  are  taken  from 
the  sections.  The  intersection  of  the  proposed  cut  or  fill 
with  the  original   ground  line  is  thus  located.     These  dis- 
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tances  subtracted  from  the  "Center  Line  to  Slope"  distances 
give  the  "Stake  to  Edge  of  Slope"  offsets  which  locate  the 
slope  stakes.  The  above  data  define  the  limits  of  earth 
work  as  shown  on  the  plans,  sections,  etc.  In  addition  to 
the  "Stations"  the  stakes  are  marked  with  "(+)  or  (-)," 
"Offsets  to  Center  Line"  and  "Stake  to  Slope"  distances.  If 
the  earth  work  does  not  balance  by  following  the  stake 
markings  the  engineer  will  be  justified  in  making  alterations 
in  the  grade  or  line  to  remedy  the  condition.  The  column 
headed  "Slope"  shows  the  proposed  slope  of  the  shoulder  in 
cut  or  fill.  It  is  a  check  on  the  previous  data.  In  the  "Re- 
marks" column  will  appear  explanations  of  alterations,  soil 
notes,  etc.  Alterations  to  profile,  line  or  slope  are  shown  by 
crossing  out  the  original  figures  and  insetting  corrections 
above  or  below. 

The  records   of   field   measurements  and   sketches,  memo- 
randa,  orders   to   contractor,   typical   sections,    etc.,   Hre   re- 
,  corded  in  the  unused  portion  of  this  book  if  there  is  room, 
or  otherwise   in  an  additional  book. 

Culvert  Book 

In  Figure  2  are  shown  proper  headings  for  culvert  book 
summary.  The  details  of  location,  construction  and  measure- 
ment are  shown  in  the  balance  of  the  book  and  referred  to 
the  summary.  The  references  to  monthly  estimates  are  the 
only  unusual  feature.  These  references  show  the  items  ap- 
pearing in  the  monthly  estimates.  They  eliminate  the 
chance  of  duplicating  or  omitting  completed  structures  from 
the  estimates.  If  the  field  measurements  and  amounts  vary 
from  the  designed  amounts  the  latter  are  corrected  as  in 
the  Grade  Book. 

Stone  Courses 

The  metaling  is  the  most  important  and  expensive  feature 
of  highway  construction.  Likewise,  the  contractor  depends 
mostly  upon  this  item  for  his  profits.  It  is  therefore  Essen- 
tial that  a  means  be  afforded  of  obtaining  measurements 
covering  its  construction.  The  usual  method  of  obtaining 
the  required  depth  is  to  lay  the  loose  stone  to  blocks.  This 
does  not  insure  sufficient  depth  after  rolling.  In  the  "Stone" 
book  a  record  is  shown  of  actual  measurements  of  the  rolled 
courses  before  the  filler  is  applied.  It  is  not  claimed  that 
one  measurement  to  a  hundredth  of  a  foot  is  of  any  great 
reliability  but  their  accuracy  increases  with  their  number. 
Measurements  taken  on  sides  and  in  center  every  half  sta- 
tion and  averaged  over  200-  or  .300-ft.  stretches,  should  result 
in  fairly  accurate  data.  The  same  may  be  said  of  the  widths. 
It  may  appear  that  most  of  the  inspectors'  time  would  be 
required  to  make  these  measurements.  This  is  not  the  case. 
It  is  possible  to  collect  these  data  and  inspect  the  loose  stone 
laying  at  the  same  time.  It  might  be  advisable  to  insert 
another  column  in  which  an  additional  check  on  elevation  of 
the  subgrade  and  lower  courses  might  be  recorded.  Be- 
tween the  grading  and  stone  gangs  there  is  often  much  traf- 
fic and  consequent  settling.  If  such  were  the  case  the  fact 
would  appear  in  this  column. 

Bituminous  Material  Application  Book 

Figure  4  shows  headings  for  the  details  of  the  application 
of  bituminous  material  on  the  full  width  of  road  from  pres- 
sure tanks.  The  computations  involved  can  be  eliminated  by 
the  use  of  a  set  of  curves.  At  the  finish  of  each  car  the  col- 
umns are  totaled  and  corrected  for  the  actual  area. covered 
and  the  capacity  of  the  car,  in  gallons. 
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FIGURE  1— PART  OF  PAGE  OF  GRADE  BOOK. 
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FIGURE    2 — PART   OF   PAGE   OF   CULVERT   BOOK. 
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Engineer  in  Charge  Book 

The  construction  engineer  is  provided  with  a  field  book 
containing  summaries  of  all  items  entering  into  the  con- 
struction of  the  highway.  These  include  shipments  of  ma- 
terials, sampling  of  materials,  memoranda,  orders  to  con- 
tractor, etc.  All  unimportant  structures  such  as  cobble 
gutter,  sign  posts,  signs  and  guard  railing,  together  with 
their  field  measurements,  should  appear  in  this  book. 

The  engineer  in  charge  will  also  keep  a  daily  recoid  giving 
a  complete  history  of  the  construction  of  the  highway. 

The  recording,  copying  and  computing  of  the  data  con- 
tained in  this  set  of  books  is  not  as  laborious  as  it  may  appear. 
In  compiling  these  data   the  engineers   obtain  a   thorough 


knowledge  of  the  plans  which  alone  would  justify  the  labor. 
The  inspectors,  by  virtue  of  having  written  records  to  keep, 
are  stimulated  to  do  better  work,  and  at  the  same  time  a 
check  is  obtained  on  their  diligence.  In  addition  a  complete 
set  of  construction  books,  carefully  planned  and  kept,  gives 
the  engineers  a  grasp'of  the  job  that  can  result  only  in  better 
work. 

It  is  not  presumed  that  this  system  of  books  will  be  ac- 
cepted as  the  last  word  in  construction  book  design.  The 
object  is  to  standardize  construction  records.  This  object 
can  best  be  attained  through  a  discussion  of  the  subject  by 
construction  engineers.  The  above  article,  it  is  hoped,  will 
stimulate  such  a  discussion. 


Oil  Treatment  for  Highways* 


By  W.  R.  FARRINGTONt 


In  considering  "oil  treatment  for  highways,"  it  is  assumed 
that,  while  the  treatment  of  broken  stone  and  gravel  sur- 
faces is  most  important,  some  mention  of  dirt  roads  should 
be  made. 

The  treatment  of  city  streets,  where  the  use  of  the  road  oils 
is  confined  principally  to  dust  laying  alone,  will  not  be 
considered,  but  rather  work  of  the  ordinary  town,  county  or 
state  highways. 

The  equipment  required  for  oiling  work  depends,  of  course, 
on  the  amount  and  kind  of  work  to  be  done,  the  length  of 
haul  for  the  oil  and  other  materials  used,  etc.  Generally, 
however,  the  following  will  be  required,  if  the  town  or  de- 
partment is  to  do  all  of  the  work  with  its  own  gangs  and 
equipment: 

One  or  two  distributor  carts,  with  proper  distributors. 

One  heating  boiler  (if  any  but  the  lightest  oils  are  to  be 
used). 

One  steam  or  gas  engine  pump  (for  transferring  the  oil 
from  the  tank  cars  to  the  carts). 

One  mounted  tool  box  or  small  portable  tool  house. 

One  steam  roller  and  water  cart  (if  extensive  repairs  are 
to  be  made  to  the  road  surface),  and  a  straight  toothed  and 
curved  spring  tooth  harrow,  if  the  old  surface  is  to  be  broken 
up  and  reshaped. 

While  there  may  be  a  difference  of  opinion  as  to  the  ad- 
visability of  a  town  or  department  doing  road  construction 
or  reconstruction  with  its  own  gangs,  rather  than  by  con- 
tract, it  is  probable  that  the  nature  of  oiling  work  is  such 
that  the  best  results  are  obtained  by  doing  the  work  (except 
possibly  the  transportation  and  distribution  of  the  oil)  at 
cost. 

Unless  a  town  or  department  uses  a  large  amount  of  bi- 
tuminous materials,  it  may  be  advisable  to  arrange  with  some 
oil  company  or  contractor  to  deliver  and  distribute  the  oil, 
using  motor  trucks.  However,  such  an  arrangement  may 
mean  delay,  as  the  oil  companies  are  usually  very  busy  during 
the  season  when  most  of  the  oil  is  applied,  and  delay  is, 
of  course,  objectionable  if  it  means  allowing  the  surface  to 
disintegrate  or  applying  the  oil  after  the  travel  is  heavy.  On 
this  account  it  is  probably  advisable  for  a  town  or  depart- 
ment to  have  sufficient  equipment  lo  do  all  of  the  work.  On 
the  other  hand,  the  oil  company  will  probably  apply  the  oil 
at  a  somewhat  less  cost  and  do  the  work  more  rapidly. 

If  the  oil  is  handled  in  horse-drawn  carts,  at  least  two 
carts  should  be  used  if  the  haul  is  long.  On  oiling  work, 
perhaps  even  more  than  other  road  work,  any  apparently  un- 
necessary delay  is  much  resented  by  the  users  of  the  road. 
In  construction  or  reconstruction,  the  traveling  public  seems 
to   understand    that   some   inconvenience   is   to   be   expected. 


but  it  is  difficult  to  make  people  understand  the  necessity 
of  doing  oiling  work  during  the  season  when  they  want  to 
use  the  road. 

In  this  connection  it  seems  well  to  call  attention  to  the 
advisability  of  putting  up  a  sufficient  number  of  proper  detour 
signs  (if  the  travel  can  be  diverted)  so  anyone  not  familiar 
with  the  locality  can  find  his  way  without  trouble.  Any  con- 
siderable amount  of  travel  over  the  sections  of  road  being 
treated  means  poorer  results  and  increased  cost;  more  gen- 
eral attention  to  the  erection  of  suitable  detour  signs  means 
less  criticism  of  the  work,  fewer  vehicles  passing  over  the 
road  and  less  inconvenience,  not  only  to  the  traveling  public, 
but  also  to  those  doing  the  work. 

If  a  motor-driven  distributor  is  not  used,  a  cart  with  pump 
distributor  mounted  on  the  frame  back  of  the  tank  and  op- 
erated by  a  chain  and  large  sprocket  bolted  to  one  of  the 
rear  wheels  will  probably  be  most  satisfactory,  except  pos- 
sibly with  very  heavy  oil  where  either  a  separate  pump  dis- 
tributor operated  by  steam  or  a  direct  steam  pressure  dis- 
tributor can  be  used  to  good  advantage,  although  to  operate 
either,  a  steam  roller  is  required. 

The  oil  should  be  shipped  and  heated  in  tank  cars,  but  it  is 
advisable  to  have  the  distributor  carts  equipped  with  steam 
coils  or  oil  burners  so  that  heating  can  be  done  in  the  carts, 
if  necessary.  The  oil  burners  are,  on  the  whole,  most  con- 
venient, but  an  outfit  with  oil  burners  costs  quite  a  little  more. 

While  oils  having  a  viscosity  of  not  over  40  or  50  seconds, 
Lawrence  Viscosimeter  at  100°  C.,*  can  be  distributed  with- 
out heating,  even  the  heavier  so-called  cold  oils  require  some 
heating — hence  the  necessity  of  a  heating  boiler.  The  boiler 
should  be  of  at  least  IS  HP.  for  ligh*  oils  and  25  HP.  for 
heavy  oils. 

The  mounted  tool  box  or  small  tool  house  will  probably 
pay  for  itself  in  a  short  time  in  the  better  condition  of  the 
tools  and  in  the  saving  of  tools  which  would  otherwise  be 
lost. 

A  steam  roller  is  useful  in  patching  and  is  necessary  if  the 
surface  is  to  be  broken  up  and  reshaped.  In  this  case  a  heavy 
scarifier  is  also  useful,  but  good  work  can  be  done  with  the 
roller  picks  and  suitable  harrows.  Relative  to  the  latter,  the 
speaker  believes  that  both  a  straight  tooth  and  a  curved 
spring  tooth  harrow  should  be  used.  The  former  completes 
the  breaking  up  of  the  surface,  partially  accomplished  by  the 
roller  picks,  and  also  tends  to  shake  the  fine  material  to  the 
bottom,  while  the  latter,  because  of  the  shape  of  the  teeth, 
actually  brings  the  stone  or  larger  particles  of  road  metal  to 
the  top. 

Treatment  of  Dirt  Roads 

If  a  dirt  road  is  to  be  treated  with  oil,  the  surface  should 
be  shaped  with  a  suitable  scraper  and  any  depressions  filled. 


•Paper    presented    at    the    road    conRreBB    held    at    Worcester, 
Mau. 

tDlvislon  Engineer,  MaaaachuHettg  Highway  Commission. 


•100  seconds  with  the  Lawrence  Viscosimeter  at-  100°  C 
equals  approximately  17.'!  seconds  with  the  100-CC  Engler  Vis- 
cosimeter  at   100°    C. 
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On  such  roads  a  non-asphaltic  oil  will  give  good  results  and 
is  possibly  most  economical  if  it  is  desired  only  to  lay  dust 
and  prevent  loss  of  the  material  through  pulverization 
under  the  travel  and  subsequent  blowing  away.  On  the  other 
hand,  by  using  a  light  asphaltic  oil  with  a  viscosity  of  not 
over  40  seconds  for  the  first  treatment  and  heavier  oils  for 
future  treatments,  it  is  possible  to  form  an  oil  crust  which 
will  carry  the  travel  during  the  season.  Such  a  surface  may 
break  up  under  frost  action  but,  even  so,  a  considerable  part 
of  the  oil  usually  comes  back  on  the  surface  after  the  road 
is  shaped  in  the  spring,  so  that  less  oil  is  required  for  re- 
treatment  after  the  crust  is  once  formed. 

Only  a  very  light  oil  should  be  used  at  first,  as  otherwise 
there  will  be  no  bond  between  the  road  surface  and  the  oil 
crust,  which  will  break  up  under  the  travel.  A  1/6-gal.  treat- 
ment per  sq.  yd.  will  lay  the  dust  on  such  a  road  but  will 
probably  be  eflfective  for  only  a  month  or  two.  From  f^  to 
Yi  gal.  per  sq.  yd.  for  the  first  treatment  will  probably  carry 
the  road  through  the  season  and  less  amounts  will  be  re- 
quired after  a  year  or  two. 

Oil  Treatment  on  Broken  Stone  Surfaces 

Before  the  oil  is  applied  on  broken  stone  surfaces,  whether 
it  is  the  first  treatment  or  a  retreatment,  the  surface  should 
be  thoroughly  cleaned  and  patched,  unless  so  badly  out  of 
shape  that  patching  will  not  put  it  in  reasonably  good  condi- 
tion, in  which  case  the  surface  should  be  broken  up  and 
reshaped.  The  best  methods  of  patching  the  surface  will  be 
considered  under  the  general  heading  of  "patching."  Relative 
to  reshaping:  While  a  blanket  or  carpet  consisting  of  grit 
and  suitable  oil  or  tar  will  carry  ordinary  travel  and  relieve 
the  road  metal  of  much  of  the  wear,  such  a  surface  cannot 
be  considered  a  permanent  form  of  treatment.  As  a  result 
of  the  gradual  wear  of  the  road  metal  (and  it  is  coming  to 
be  generally  understood  that  even  with  a  liituminous  blanket 
there  is,  under  heavy  travel,  an  internal  working  of  the  road 
metal  resulting  in  wear)  and  because  repeated  treatment  and 
patching  will  result  in  the  formation  of  bunches  and  an  un- 
even surface,  reshaping  or  resurfacing  of  the  roadway  will 
be   necessary  eventually. 

When  the  time  comes  that  the  old  surface  must  be  broken 
up  and  it  is  intended  to  use  the  old  road  metal  for  the  new 
surface,  the  speaker  believes  that  if  there  is  sufficient  money 
available,  a  bituminous  pavement  should  be  formed,  pre- 
sumably by  the  penetration  method,  unless  it  is  necessary 
to  add  a  considerable  amount  of  new  stone,  in  which  case 
mixing  the  stone  and  bituminous  material  for  the  wearing 
surface  can  be  considered. 

While  a  water  bound  macadam  surface  with  an  oil  blanket 
may  have  carried  the  travel  in  the  past,  the  travel  may  in- 
crease or  the  conditions  change.  Also,  while  in  some  cases 
excellent  results  have  been  obtained  by  simply  reshaping 
and  reoiling  an  old  surface,  in  other  cases  failure  has  resulted, 
due  presumably  to  the  breaking  of  the  old  crust  which  has 
become  very  thoroughly  knit  together  under  travel,  and  the 
impossibility  of  obtaining  as  thorough  a  bond  after  reshap- 
ing, even  if  the  road  is  properly  rolled. 

If,  because  of  financial  conditions,  it  is  necessary  to  give 
considerable  weight  to  the  first  cost  of  the  work  rather  than 
to  the  eventual  economy  alone,  the  speaker  believes  that  re- 

tihaping  and  reoiling  are  all  right,  provided  the  foundation 
B  good  and  there  is  considerable  stone  left. 
If  the  surface  is  reshaped,  it  should  be  thoroughly  broken 
ip  and  harrowed  so  as  to_  insure  having  clean  stone  on  top. 
Jsually  a  little  new  stone  must  be  added  to  secure  the  proper 
hape  and  crown.  If  much  new  stone  is  used,  the  voids  should 
le  partially  filled  with  sand,  stone  screenings,  etc.,  but  other- 
wise there  will  usually  be  sufficient  fine  material  in  the  stone 
to  bond  it.  The  stone  should  be  thoroughly  rolled  and,  if 
dry,  should  be  watered  during  the  rolling.  While  on  such 
\vork  there  should  be  sufficient   fine  material  to  bon4   the 


stone,  there  must  be  no  surplus,  as  it  is  essential  that  the 
stone  on  the  surface  be  exposed  and  reasonably  clean  when 
the  oil  is  applied;  and  it  is  difficult,  if  there  is  too  much  bind- 
ing material,  to  thoroughly  clean  the  surface  under  such  con- 
ditions without  disturbing  the  bond  of  the  stone. 

Either  the  heavier  grades  of  so-called  cold  oils  having  a 
viscosity  of  from  100  to  200  seconds,  Lawrence  Viscosimeter 
at  100°  C,  or  the  hot  oils  with  a  viscosity  of  500  or  600  sec- 
onds can  be  used,  but  the  latter  will  probably  give  the  best 
results. 

About  Yi  gal.  of  oil  per  sq.  yd.  is  required.  It  should  be 
put  on  in  two  applications  with  a  covering  of  grit  after  each 
application,  and  the  surface  should  be  rolled  with  a  steam 
roller. 

The  cost  of  breaking  up  and  reshaping  an  old  macadam 
surface  not  previously  treated  with  bituminous  material  will 
be  2  or  3  cts.  per  sq.  yd.,  not  including  new  stone.  If  pre- 
viously treated,  the  cost  may  reach  S  cts.  The  cost  of  the 
oil  work  at  last  season's  prices  for  oil  should  be  not  over 
6  cts.  per  sq.  yd.,  making  the  total  cost  of  breaking  up,  re- 
shaping and  oiling  or  reoiling  from  8  to  11  cts.  per  sq.  yd. 
'  If  the  road  is  not  reshaped,  the  surface  should  be  thor- 
oughly cleaned  before  the  oil  is  applied.  A  horse  sweeper 
should  be  used,  but  on  a  surface  not  previously  treated  with 
bituminous  material  some  sweeping  by  hand  will  probably 
be  necessary,  and  if  there  is  a  considerable  amount  of  worn- 
out  material  this  may  have  to  be  removed  with  a  road 
machine,  or  even  by  the  use  of  hoes,  etc. 

For  the  first  treatment,  about  54  gal.  of  oil  should  be 
used  per  square  yard,  and  it  should  be  put  on  in  two  appli- 
cations. The  sand  or  other  covering  material  should  be 
stacked  on  the  side  of  the  road  before  the  oiling  work  is 
started,  to  avoid  delay  in  covering.  It  is  usually  advisable 
to  oil  only  half  the  road  at  a  time.  This  is  more  conveni- 
ent for  travel  which  has  to  use  the  road  and  also  means  that 
teams  used  on  the  work  will  not  have  to- drive  over  the  oil 
before  it  is  properly  covered. 

If  the  surface  of  a  road  not  previously  treated  with  bitu- 
minous material  is  very  dry,  it  should  be  watered  before 
the   oil   is   applied. 

On  the  state  highway  work  we  have  used  practically  all 
grades  of  road  oils,  from  a  cold  oil  with  a  viscosity  of  about 
40  seconds,  Lawrence  Viscosimeter  at  100°  C,  to  hot  oils 
having  a  viscosity  of  1,700  to  1,800  seconds,  but  probably 
for  blanket  work,  even  if  the  road  is  scarified,  oil  with  a 
viscosity  of  over  600  seconds  should  not  be  used,  generally. 
The  speaker  believes  that  the  best  results  are  obtained  by 
using,  the  first  season,  about  Yi  gal.  per  sq.  yd.  of  an  oil  hav- 
ing a  viscosity  of  about  50  seconds,  Lawrence  Viscosimeter 
at  100°  C.  The  second  season,  about  ^  gal.  of  oil  with  a 
viscosity  of  100  seconds  should  be  used,  and  the  third  season 
about  54  gal.  of  oil  with  a  viscosity  of  from  100  to  200  sec- 
onds. After  the  third  season,  not  over  1/6  gal.  per  sq.  yd. 
should  be  required  for  retreatment  and  it  may  not  be  neces- 
sary to  treat  each  year,  although  this  will  probably  mean  in- 
creased cost  of  patching  which  may  equal  the  cost  of  a 
1/6-gal.  treatment.  Continued  treatment  with  the  heaviest 
grades  of  the  so-called  cold  oils  with  a  viscosity  ranging  as 
high  as  200  seconds  is  probably  advisable,  although  after  a 
blanket  has  been  formed  which  is  thoroughly  bonded  to  the 
road  metal  hot  oil  with  a  viscosity  of  at  least  600  seconds 
can  be  used.  If  used,  about  54  gal.  should  be  applied.  Less 
than  this  probably  will  not  thoroughly  cover  the  surface  and 
the  use  of  a  larger  quantity  means  eventual  bunching. 

For  some  years,  on  the  state  highway  work,  we  used  hot 
oils  with  a  viscosity  of  from  200  to  700  or  800  seconds,  for 
the  first  treatment,  as  well  as  for  retreatment,  and  a  few  of 
these  hot  oil  surfaces  are  still  in  existence  after  five  or  six 
years.  However,  we  found  that  with  this  grade  of  oil  it  was 
difficult   to  make  th?  blanket   stick  to  a  new  water  bound 
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macadam  surface  and  that  rolling  and  bunching  were  almost 
inevitable  after,  possibly,  three  years. 

Eventually,  because  of  the  uneven  surface  (caused  by  roll- 
ing and  bunching)  many  of  the  roads  had  to  be  broken  up 
and  reshaped  or  resurfaced.  With  the  lighter  oils  there  is 
not  as  much  tendency  to  roll  and  bunch,  and  if,  because  of 
poor  patching,  etc.,  the-  surface  ^does  become  uneven,  this 
condition  can  be  improved  much  easier  by  scraping  with  a 
road  machine,  or  otherwise,  than  with  heavy  oil.  The  cost 
of  a  1/6-gal.  treatment  with  fairly  heavy  cold  oil  was  last 
season  about  1%  cts.  per  sq.  yd.;  of  a  'A-ga\.  treatment,  2j^ 
cts.;  of  a  H'gSil-  treatment,  3j4  cts.,  and  of  a  J/$-gal.  treat- 
ment, 5  cts.  per  sq.  yd.  A  J<-gal.  treatment  of  hot  oil  cost 
about  3  cts.  per  sq.  yd. 

The  amount  of  traffic  oil  blankets  will  carry  depends  on 
the  proportion  of  horse-drawn  vehicles,  the  local  conditions, 
etc.  An  oil  blanket  which  is  safisfactory  under  ordinary 
conditions,  even  standing  up  well  under  frost  action,  may 
emulsify  during  a  continued  wet  period  in  the  late  summer 
or  early  fall.  It  is  evident  that  neither  a  hot  nor  cold  oil 
blanket  will  stand  up  under  a  heavy  traffic  if  there  is  a  large 
proportion  of  horse-drawn  vehicles.  Both  blankets  have  beeh 
badly  cut  up  by  the  passage  of  a  troop  of  cavalry  or  a  large 
number  of  transport  wagons  during  army  manoeuvers. 

That  other  conditions  than  the  travel  alone  affect  the 
results  is  evidenced  by  the  fact  that  in  one  case  both  hot  and 
cold  oil  blankets  on  a  state  highway  failed  under  a  traffic 
averaging  daily  as  follows: 

During  August — 

51   light   horse-drawn  vehicles; 
123  heavy  horse-drawn  vehicles; 
198  autos  of  all  kinds; 
16  trucks; 
making  a  total  of  388. 
During  October — 

48  light  horse-drawn  vehicles; 
153  heavy  horse-drawn  vehicles;  , 

164  autos; 

31  trucks: 
making  a  total  of  396. 

Whereas,  in  another  case,  a  road  with  a  hot  oil  blanket 
applied  in  1910  is  still  in  fairly  good  condition,  although  the 
road  carries  the  following  daily  averages: 

In  August — 

484  light  horse-drawn  vehicles; 
459  heavy  horse-drawn  vehicles; 
1,435  autos; 
84  trucks; 
making  a  total  of  2,462. 
In  October — 
191  light  horse-drawn  vehicles; 
196  heavy  horse-drawn  vehicles; 
397  autos; 
44  trucks; 
making  a  total  of  828. 

It  is  probable  that  under  ordinary  conditions  a  suitable 
light  oil  blanket  will  carry  rather  more  horse-drawn  traffic 
than  a  heavy  oil  blanket,  but  presumably  it  is  not  advisable 
to  depend  on  any  kind  of  oil  blanket  if  there  are  more  than 
ISO  or  200  horse-drawn  vehicles  a  day,  unless  there  is  a 
large  proportion  of  automobile  traffic. 

The  treatment  of  gravel  surfaces  does  not  differ  much 
from  the  work  on  broken  stone  surfaces,  except  in  the 
preparation  of  the  surface  for  the  oil.  .Usually  not  much 
cleaning  can  be  done  on  a  gravel  road,  and  it  is  therefore 
especially  important  that  a  light  oil  be  used  for  the  first 
treatment.  Heavier  grades,  eventually  about  as  heavy  as  on 
macadam,  can  be  used  for  subsequent  treatment.  One-half 
gallon  of  oil  is  usually  sufficient  the  first  season,  Init  it  may 
be  necessary  to  use  from  ^  to  %  gal.  each  year  for  several 
years.  However,  if  the  foundation  is  good  and  suitable 
gravel  used  on  the  road,  after  two  or  three  years  not  much 
more  oil  should  be  required  for  retr?atment  than  on 
macadam. 


In  preparing  the  surface  for  the  oil,  considerable  expense 
can  be  saved  if  the  road  is  properly  shaped  with  a  road 
machine  after  the  frost  has  come  out  in  the  spring  and  the 
ground  has  dried  somewhat,  but  the  road  is  still  soft  enough 
to  scrape  easily.  If  necessary  to  shape  when  hard,  the  sur- 
face should  first  be  thoroughly  scarified  or  broken  up  with 
the  roller  picks  and  harrowed,  then  shaped  with  a  road 
machine  and  watered  and  rolled  with  a  steam  roller.  If 
there  are  slight  depressions,  these  can  be  filled  with  mixed 
oil  and  sand,  gravel  or  pea  stone. 

Patching 

For  patching,  only  a  small  gang  is  needed  and  the  equip- 
ment required  is  simple.  There  should  be  one  or  two  port- 
able melting  kettles,  a  mounted  tool  box  or  small  portable 
tool  house,  and  if  the  work  is  located  at  some  distance  from 
the  homes  of  the  laborers  tents  or  a  van  in  which  the  laborers 
can  live  should  be  furnished. 

While  the  lighter  grades  of  road  oils  or  tars  can  be  used 
without  heating,  oils  having  a  viscosity  higher  than  50  or  60 
seconds,  Lawrence  Viscosimeter  at  100°  C,  give  better  results 
if  heated  slightly.  Heavier  grades  must  be  heated  to  obtain 
good  results.  It  is  also  much  more  convenient  to  handle 
the  oil  or  tar  in  kettles  than  in  the  barrels.  There  are  some 
fairly  heavy  cold  patching  compounds  on  the  market,  which 
do  not  require  any  heating  and  give  excellent  results,  but 
these  usually  cost  quite  a  little  more  than  the  road  oils,  and 
the  speaker  questions  whether,  ordinarily,  the  results  war- 
rant the  additional  cost. 

For  ordinary  patching,  the  small  mounted  kettles  of  from 
60  to  120  gals,  capacity  are  most  satisfactory.  For  making 
large  patches  or  for  recoating  short  sections  of  road,  which 
work  might  be  classified  as  patching,  a  kettle  of  about  300 
gals,  capacity  with  a  hand-operated  pump  sprayer  is  very 
convenient.  With  the  kettle  the  speaker  has  in  mind,  the 
pump  is  mounted  on  the  kettle  and  jacketed,  the  jacket  be- 
ing connected  with  the  firebox  of  the  kettle,  the  heat  from 
which  keeps  the  pump  warm  and  prevents  clogging.  This 
combination  of  kettle  and  sprayer  does  good  work  and  is 
economical  on  small  jobs. 

The  methods  to  be  followed  in  patching  the  different  kinds 
of  oil  or  tar  surfaces  are  much  the  same.  Usually  the  same 
kind  of  bituminous  material  should  be  used  for  patching  as 
was  used  in  forming  the  surface,  although  with  broken  stone 
or  any  large  aggregate  it  is  sometimes  more  convenient  to 
use  tar  than  oil  for  filling  depressions,  even  with  an  oil 
blanket.  Ordinarily,  it  is  not  advisable  to  use  a  much  heavier 
grade  of  bituminous  material  for  patching  than  was  used 
on  the  surface — except  with  stone,  slag  or  chips,  for  filling 
deep  depressions — and  in  patching  a  heavy  oil  blanket,  usual- 
ly a  lighter  oil  is  advisable. 

For  most  oil  surfaces,  an  oil  with  a  viscosity  of  about  50 
seconds,  Lawrence  Viscosimeter  at  100°  C,  should  be  used 
for  patching  in  the  early  spring  and  late  fall,  and  during  the 
remainder  of  the  season  oils  having  a  viscosity  of  from  100 
to  200  seconds  will  probably  give  the  best  results,  except 
with  stone  or  other  large  aggregate  for  filling  deep  depres- 
sions, where  ordinarily  a  heavier  oil  or  tar  should  be  used. 

In  filling  depressions,  the  best  results  are  obtained  by  mix- 
ing the  bituminous  material  and  sand  or  stone,  etc.,  before 
applying,  but  satisfactory  results  can  be  obtained  without 
mixing,  if  the  work  is  carefully  done.  In  filling  slight  de- 
pressions, where  the  materials  are  not  mixed  before  apply- 
ing, a  thin  coating  of  oil  or  tar  is  spread  over  the  bottom  of 
the  depression  and  covered  with  sand,  gravel,  or  pea  stone. 
Not  over  '/i  gal.  of  bituminous  material  should  be  used  per 
sq.  yd.  with  sand  alone,  as  more  than  this  will  probaI)ly  re- 
sult eventually  in  rolling  of  the  surface  and  the  formation 
of  bunches. 

If  stone  or  other  large  aggregate  is  used,  the  bottom  of 
the  depression  is  coated  with  oil  or  tar,  and  after  the  aggre- 
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gate  is  put  on,  more  bituminous  material  is  spread  over  it 
and  covered  with  grit. 

If  the  materials  are  mixed  before  applying,  18  to  20  gals, 
of  oil  or  tar  should  be  used  per  cu.  yd.  of  aggregate. 

In  filling  depressions,  it  is  usually  advisable  to  cut  out  the 
edges  so  as  to  be  sure  of  having  a  thorough  bond  between 
the   old   and   new  materials. 

In  filling  depressions  with  large  aggregate,  if  a  roller  is 
not  available,  the  material  should  be  thoroughly  tamped 
and  the  use  of  a  hot  asphalt  smoothing  iron  is  advisable. 
This  tool  seals  the  surface  and  checks  the  tendency  to  swell 
and  form  bunches,  if  a  slight  excess  of  bituminous  material 
is  used. 

In  considering  patching,  some  mention  should  be  made 
of  the  work  of  removing  bunches,  for  whatever  care  is  used 
in  oiling  or  patching,  more  or  less  bunching  is  to  be  expected 
eventually.  If  there  are  not  many  bunches  they  can  be  cut 
oflf  with  a  hot  shovel  or  special  tool  formed  of  a  heavy  ice 
cutter,  etc.  If  badly  out  of  shape,  the  use  of  a  road  machine 
will  give  good  results,  under  favorable  conditions.  The  work 
should  be  done,  immediately  after  a  rain,  during  the  very 
warm  weather,  as  both  heat  and  moisture  are  needed  to  so 
soften  the  bituminous  material  that  it  can  be  scraped  easily. 
Sometimes  it  is  possible  to  simply  cut  oflf  the  surplus  mate- 
rial, but  usually  it  is  necessary  to  cut  down  to  the  road 
metal,  in  which  case  the  sections  where  bunches  have  been 
removed  must  be  resealed. 

Just  a  word  as  to  accounts:  While  the  first  consideration 
is  good  work,  it  is  necessary  to  know  what  the  cost  of  the 
work  is,  so  as  to  decide  what  kind  of  work  is  most  economi- 
cal, and  some  system  of  accounts  should  be  used  which  will 
enable  those  in  charge  to  determine  easily  at  any  time  the 
cost   of   the   diflferent   kinds   of  work. 

In  mentioning  equipment  required  for  patching  it  was 
assumed  that  the  use  of  motor  trucks  was  not  considered. 
At  the  same  time  the  speaker  believes  that  the  time  is  fast 
approaching  when  trucks  will  be  used  extensively  for  patch- 
ing and  other  repair  work  on  the  roads,  and  it  seems  prob- 
able that  light  trucks  similar  to  those  used  by  the  telephone 
companies,  etc.,  will  be  found  economical  for  some  classes 
of   work. 


The  Construction  of  a  Grouted  Granite  Block 
Pavement  at  Woonsocket,  Rhode  Island 

By  A.  L.   UPHAM 

During  the  year  1915,  the  city  of  Woonsocket,  R.  I.,  paved 
four  streets,  Clinton,  South  Main,  West  School  and  Pond, 
with  grouted  granite  block  paving  aggregating  27,000  sq.  yds. 
at  a  cost  of  approximately  $102,000.  Work  was  commenced 
early  in  May  and  was  completed  (Clinton  Street)  on  De- 
cember S. 

The  subgrade  being  first  brought  to  shape  and  rolled  until 
solid,  a  layer  of  No.  1  trap  rock  was  spread  to  roll  to  a  thick- 
ness of  5  ins.    The  roller  used  was  a  6-ton  tandem  roller. 

After  a  thorough  wetting  of  the  stone  By  sprinkling  with 
a  hose,  the  voids  were  filled  with  a  cement  grout  in  the  pro- 
portions of  1:4.  A  Hassam  grout  mixer  was  used  on  this 
work  and  rendered  excellent  results.  The  surface  was  then 
thoroughly  rolled  and  brought  to  an  accurate  cross  section. 

After  allowing  the  concrete  base  to  set  for  not  less  than  24 
hours,  a  sand  cushion  1^  to  2  ins.  in  thickness  was  spread. 
Jpon  this  cushion  were  laid,  the  granite  blocks.  The  blocks 
used  were  New  Hampshire  granite  6  to  12  ins.  in  length,  3J^ 
jto  4'/i  ins.  in  width  and  S  to  5j4  ins.  in  depth. 

No  variation  from  a  true  plane  greater  than  ^  in.  was  al- 
lowed in  the  wearing  face  of  the  blocks,  and  joints  were  not 
greater  than  ^  in.  in  width.  As  the  blocks  were  laid,  they 
Iwere  stiffened  by  sprinkling  pea  stone  lightly  over  the  sur- 
jface  and  brooming  it  into  the  joints.  The  blocks  were  then 
Ithoroughly  rammed. 


GROUTING    STONE    IN     BASE     COURSE— GRANITE     BLOCK 
PAVEMENT  AT  WOONSOCKET,  R.   I. 

The  cement  grout  filler  between  the  blocks  was  mixed 
in  the  Hassam  grout  mixer,  in  the  proportion  of  1:1  and  of 
the  consistency  of  thin  cream.  It  was  then  poured  upon  the 
blocks  and  broomed  into  the  joints.  During  this  operation, 
pea  stone  was  scattered  in  the  grout  as  it  was  being  poured. 

After  allowing  this  first  application  of  grout  to  subside 
into  the  joints,  another  application  was  made,  using  grout  of 
the  same  proportion  but  of  the  consistency  of  thick  cream. 
This  was  spread  evenly  over  the  surface  with  wooden 
squeegees  to  fill  all  joints  flush  with  the  tops  of  the  blocks. 

When  the  surface  had  hardened  sufficiently  it  was  covered 
with  1/2  in.  of  sand  and  sprinkled  daily  for  three  or  four  days. 
No  traflSc  was  allowed  on  the  pavement  until  the  cement  had 
set  not  less  than  six  days. 

The  paving  was  laid  by  the  Simpson  Bros.  Corporation  of 
Boston,  Mass.,  under  the  supervision  of  City  Engineer  Frank 
H.  Mills,  and  the  writer  as  inspector. 


The  British  Road  Board  Appropriates  $1,000,- 
000  for  Road  Improvement 

The  Road  Board  of  Great  Britain  recently  advised  county 
authorities  of  its  intention  as  to  grants  for  road  crust  im- 
provements during  the  financial  year  of  1916-17.  According 
to  the  official  circular,  new  grants  or  loans  amounting  to  a 
total  of  not  over  $1,000,000  may  be  made  out  of  the  surplus 
to  the  credit  of  the  road  improvement  fund. 

It  is  stated  that  the  grants  and  loans  will  be  devoted  chiefly 
to  tar  treating  improved  roads.  It  has  been  brought  to  the 
notice  of  the  Road  Board  by  the  Minister  of  Munitions  that 
certain  products  obtained  from  the  distillation  of  crude  tar 
are  of  great  importance  in  the  manufacture  of  high  explosives 
and  for  that  reason  the  use  of  refined  tar  is  urged  upon 
highway  authorities.  It  is  also  argued  by  the  board  that  at 
the  present  time,  when  the  greatest  economy  consistent  with 
adequate  maintenance  is  desirable  a  surface  dressing  of  tar 
is  the  most  economical  and  efficient  means  of  preserving  the 
roads,  providing  the  surfaces  are  in  proper  condition  to 
receive  the  treatment.  It  is  stated  that  the  board  will  have 
to  be  satisfied  as  to  this  point  and  that  no  grants  will  be 
made  for  the  use  of  crude  tar. 


That  a  Gravel  Road  Is  Better  Than  an  Oiled  Earth  Road  was 

the  consensus  of  opinion  at  the  third  annual  road  school  and 
county  engineers'  convention  held  at  Ames,  la.,  in  February, 
according  to  an  article  in  the  March  issue  of  the  "Service  Bul- 
letin" of  the  Iowa  State  Highway  Commission.  This  conclusion 
is  chiefly  based,  apparently,  upon  the  observations  of  State 
Highway  Engineer  Gearhart  of  Kansas  and  Division  Engineer 
R.  L..  Bell  of  the  Illinois  State  Highway  Commission.  A  brief 
description  of  the  methods  of  building  oiled  earth  roads  in 
Kansas  was  printed  in  a  note  (n  "Good  Roads"  for  Sept.  4,  1915. 


170 


GOOD    ROADS 


April   1,   191G 


An  Important  Quality  of  Wood  For  Paving  Purposes' 

By  MAJ.  W.  W.  CROSBYt 


Not  so  many  years  ago  it  was  a  common  practice  in  paving 
specifications  to  call  for  or  describe  some  of  the  materials  by 
their  trade  names,  and,  for  the  purpose  of  avoiding  the  crea- 
tion of  a  monopoly  or  of  an  embarrassing  situation  by  s.ich 
a  specification,  to  append  to  such  a  description  the  alterna- 
tive clause  "or  other  material  equally  good  in  the  opinion 
of  the  engineer."  Frequently,  however,  such  an  alternative 
created  another  situation  equally  embarrassing,  and  the  in- 
definiteness  and  unscientific  character  of  the  clauses  were 
generally  recognized.  Then  the  effort  was  made  to  deter- 
mine and  describe  the  essential  characteristics  of  a  material 
known  by  experience  to  be  satisfactory  for  the  purpose  for 
which  it  was  intended  to  be  used,  and  by  such  description 
in  the  specifications,  to  insure  the  delivery  of  a  material 
which,  regardless  of  its  name,  would  be  sufficiently  like  the 
particular  material  in  question  to  be  satisfactory  to  the 
highway  authority  and  the  needs  of  the  occasion.  Such  a 
course  also  seemed  to  offer  a  more  rational  method  for  the 
engineer,  or  other  referee  under  the  contract,  to  convince 
everyone  of  the  equalities  or  inequalities  of  the  materials 
offered. 

Quite  naturally,  perhaps,  engineers  who  had  become  ac- 
customed to  the  use  of  a  particular  brand  of  material  felt 
obliged,  in  abandoning  the  use  of  the  brand  as  a  means  of 
description  of  the  material  desired,  to  be  on  the  safe  side 
in  their  substitution  of  a  more  technical  description,  and 
often  they  were  assisted  along  the  lines  of  this  tendency  by 
their  chemical  or  other  advisers,  particularly  when  none  of 
the  parties  could  be  positive  as  to  just  what  elements  en- 
tered into  the  production  of  certain  facts,  apparently  con- 
siderable, in  the  use  of  the  material  for  the  specific  purposes 
of  paving. 

For  instance,  take  the  case  of  bituminous  materials:  Up 
to  six  or  seven  years  ago  but  few  such  materials  were  gen- 
erally on  the  market;  their  characteristics  were  fairly  v/e'.l 
known,  and  their  specification  was  usually  by  a  trade  name 
as  at  first  described,  according  to  the  personal  views  and 
experiences  of  the  engineer  in  charge  of  any  particular  case 
Quite  suddenly  there  was  a  demand  for  similar  materials 
differing  in  many  respects  from  the  common  products  re- 
ferred to,  and  this  demand  was  met  by  a  prompt  supply  of 
greatly  varying  materials  from  both  the  older  sources  of 
supply  and  from  newly  developed  ones.  The  accurate  de- 
scription of  just  what  was  wanted  in  any  particular  case 
was  necessary,  and  the  insufficiency  as  well  as  the  impro- 
priety of  the  older  methods  of  description  became  evident. 
Thereupon,  detailed  descriptions  of  the  various  materials 
were  put  forth.  Many  of  them  were  so  complicated  as  to  be 
objectionable  for  many  reasons.  The  simplification  of  these 
complex  descriptions,  when  attempted,  was  found  sometimes 
to  be  difficult  because  of  the  lack  of  knowledge  as  to  the 
effect  that  would  be  brought  about  by  the  omission  or 
condensation  of  some  of  the  clauses.  There  may  often  have 
been  a  resistance  to  simplification  brought  about  by  the 
desire  to  further  research  work  and  the  accumulation  of 
definite  knowledge  through  the  opportunity  offered  by  such 
specifications. 

Perhaps  the  first  important  instance  of  departure  from 
the  older  form  to  a  more  rational  form  of  specification  for 
a  material  was  in  the  case  of  hydraulic  cement.  Here,  a 
relatively  simple  compound  had  to  be  described,  and  it  wa? 
quickly  settled  that  a  few  physical  tests  'supplemented  by 
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one  or  two  chemical  ones  was  all  that  was  necessary  to  in- 
sure the  delivery  of  a  proper  article.  There  may  still  be 
some  question  as  to  the  necessity  for  all  the  tests  now  com- 
monly required  on  this  material,  but  in  the  main  its  de- 
scription seems  to  have  been   satisfactorily   standardized. 

The  same  general  line  of  action  appears  to  have  been, 
or  to  be  being,  followed  with  many  others  of  the  paving 
materials  in  use.  The  main  objects  of  this  paper  are  to 
call  attention  to  the  lagging  behind,  in  some  respects  at 
least,  and  as  it  appears  to  the  writer,  in  the  case  of  speci- 
fications of  wood  blocks  for  paving  purposes,  and  to  sug- 
gest for  consideration  and  discussion  among  those  interested 
the  possibility  of  a  considerable  improvement  in  the  now 
customary  specifications  for  this  material. 

The  specifications  for  wood  blocks  have  generally,  to  date, 
prescribed  that  the  material  should  be  "long  leaf  yellow  pine" 
(pinus  palustrus)  or  other  wood  equal  thereto,  in  the  opinion 
of  the  engineer  (with  occasionally  an  alternate  wood  men- 
tioned by  name);  that  the  growth  rings  should  be  in  number 
between  certain  limits  per  inch;  and  that  the  blocks  should 
be  within  a  certain  maximum  limit  of  variation  from  size, 
percentage  of  knots,  checks  and  other  defects.  It  is,  of 
course,  also  prescribed  that  they  shall  be  treated  with  a 
preservative  whose  characteristics  and  use  are  described 
more  or  less  carefully.  But  for  the  purpose  of  this  paper, 
the  discussion  will  be  confined  to  the  specifications  referrin.r; 
to  the  description  of  the  wood  itself. 

It  seems  to  the  writer  that,  exactly  as  in  the  cases  of 
hj'draulic  cement  and  of  bituminous  materials,  it  is  not 
only  entirely  possible  to  improve  on  these  specifications 
for  the  wood  to  be  used,  but  also  that  it  is  extremely  de- 
sirable, for  many  reasons,  that  this  should  be  done.  He 
proposes  to  suggest  one  way  in  which  he  thinks  the  end 
may  be  reached. 

The  object  of  the  old  specifications,  naming  the  wood 
to  be  used  and  describing  limits  for  the  variation  of  this 
particular  wood,  seems  to  have  been  to  secure  a  grade  of 
material  which  it  was  felt  experience  had  demonstrated  would 
be  capable  of  proper  impregnation  by  a  preservative  and 
when  so  impregnated  by  the  preservative  and  laid  in  the 
roadway,  would  be  neither  too  soft  to  wear  objectionably 
nor  too  hard  ordinarily  to  be  slippery  under  traffic.  Now, 
may  not  both  of  these  ends  be  secured  by  a  single  speci- 
fication which  shall  properly  describe  and  place  limits  to 
a  "quality  of  wood,  which,  for  want  of  a  better  term,  the 
writer  will  call  its  consistency?  Perhaps  the  term  resiliency 
would  be  more  accurate,  but  there  may  be  some  discussion 
on  this  point,  and  as  authorities  do  not  seem  to  be  agreed  as 
to  a  definition  and  measure  of  the  resiliency  of  wood,  the 
somewhat  broader  term — consistency — seems  to  the  writer 
more  satisfactory  for  the  present. 

The  writer  believes  that  an  assumption  may  be  made 
here  to  the  effect  that,  under  the  same  conditions  as  to 
preservative  and  treatment,  the  harder  the  wood  the  less 
of  the  presrvative  absorbed,  and  vice  versa;  also,  that  hard- 
ness and  softness  are  merely  colloquial  expressions  for  de- 
grees of  consistency,  purely  relative  and  by  no  means  definite. 
Again,  the  writer  thinks  it  will  'be  generally  agreed  that  an 
extremely  hard  wood  paving  block  is  likely  to  prove  ob- 
jectionably sli))pery  in  the  roadway,  while  too  soft  a  block 
does  not  show  sufficient  resistance  to  wear;  not  that  a  de- 
sirable block  is  one  which  will  come,  in  consistency — that 
is,  in  hardness  or  softness  of  wood — somewhere  between 
the  limits  of  the  hardest  permissible  without  slipperiness 
and  the  softest  permissible   without  excessive  wear.     It  is, 
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therefore,  a  measure  of  hardness  or  softness — that  is,  of  con- 
sistency— which  will  determine  the  kind  of  wood  to  be  per- 
mitted for  use  in  any  case.  And  if  a  means  for  measurinj* 
this  consistency  and  a  scale  of  consistency  shall  be  adopted, 
there  will  then  be  no  further  need  for  naming  the  kind  of 
wood  to  be  used,  and  quite  probably  no  need  of  going  into 
detail  in  the  specifications  concerning  the  number  of  rings 
to  the  inch  in  the  different  kinds  of  wood.  The  resulting  spe- 
cifications will,  therefore,  be  less  subject  to  criticism  on  the 
grounds  of  containing  too  large  a  personal  factor,  of  being 
too  indefinite,  or  of  being  unnecessarily  narrow  and  "closed," 
such  as  is  the  case  when  it  is  stated  that  another  kind  of  wood 
than  that  specified  will  be  accepted  if  "equal  in  the  opinion  of 
the  engineer,"  or  when  a  single  kind  of  wood  is  specified,  or 
when  the  count  of  rings  is  limited  too  narrowly. 

Some  attempts  have  been  made  along  different  lines  to- 
ward establishing  a  measure  of  consistency.  The  U.  3. 
Forest  Service  has  done  some  research  work  and  published 
some  conclusions  along  this  line.  The  Case  School  of  Ap- 
plied Science,  Cleveland,  Ohio,  has  also  had  some  work  done 
under  its  supervision  along  related  lines. 

The  writer's  opinion  as  to  the  general  value  of  a  con- 
sistency test  on  paving  materials  has  been  perhaps  suffi- 
ciently set  forth  in  his  paper  on  "The  Consistency  of 
Bituminous  Materials"  printed  in  "Engineering  and  Con- 
tracting" for  February  S,  1913,  page  152,  and  in  "The  Sur- 
veyor" (London)  for  March  7,  1913,  page  425,  to  need  no 
repetition  here.  Those  interested  to  secure  it  in  detail  may 
do  so  by  referring  to  the  publications  just  given.  The  writer 
would  say  that  generally  the  remarks  there  may,  he  be- 
lieves, apply  equally  well  to  wood  when  the  necessary 
changes  in  substantives  are  made. 

Considering  now  a  consistency  test  for  wood  and  refer- 
ring to  the  above  mentioned  work  of  the  U.  S.  Forest 
Service,  it  will  be  found  that  this  bureau  in  its  Circular  38 
(revised),  entitled  "Instructions  to  Engineers  of  Timber 
Tests,"  refers  on  pages  22  and  23  to  certain  tests  for  com- 
pression, and  again  on  page  24  to  an  impact  test.  The  latter 
test  is  used  to  determine  the  relative  brittleness  of  different 
woods.  In  a  circular  (No.  213)  subsequently  issued  by  the 
bureau  on  "The  Mechanical  Properties  of  Woods  Grown  in 
the  United  States"  is  given  a  table  on  the  results  of  a  num- 
ber of  tests,  included  in  which  is  a  test  for  hardness,  and 
the  figures  given  under  the  head  of  this  test  are  stated  to 
be  those  of  the  load  in  pounds,  "required  to  embed  a  0.444- 
in.  ball  to  one-half  its  diameter."  In  the  same  table  are 
also  given  figures  for  the  results  of  the  compression  test 
and  the  impact  test,  which  it  should  probably  be  stated  now 
is  the  bending  under  impact  and  not  the  rebound  of  the 
impacting  tool.  None  of  these  tests  seems  to  the  writer  to 
measure  directly  the  quality  of  the  wood  he  has  in  mind — 
that  is,  its  resiliency  or  consistency-^though  perhaps  they  all, 
more  or  less  indirectly,  throw  some  light  on  this  quality,  and 
the  results  of  these  tests  may  in  some  cases  be  more  or 
less  directly  related  to  the  results  which  would  be  secured 
from  a  more  direct  test  of  this  quality.  Under  the  impact 
test,  and  up  to  the  point  where  permanent  deflection  takes 
place,  it  might  be  said  that  the  resiliency  of  the  wood — that 
is,  the  ability  of  the  wood  to  return  to  its  normal  posi- 
|tion  after  distortion,  was  indicated.  But  this  ability  in  a 
lieam  may  be  quite  different  from  the  ability  of  a  portion  of 
^he  area  of  the  wood  to  resist  displacement  or  to  return  after 
jlisplacement.      With    wood    paving    blocks,    which     seldom. 

ever,  are  obliged  to  act  as  beams,  it  is  the  resiliency  of  a 
|mall  area  which  is  critical. 

The  hardness  test   is  described  by   the   Forest   Service   as 

|the  measurement  of  the  force  required  to  produce  a  definite 

amount  of  displacement  of  the  wood  fibers.     This  is  not  the 

|critical  feature  in  wood  paving  blocks.    With  them  it  is  rather 

the  ability  to  resist  displacement  or  for  the  fibers  to  react 


and  to  return  to  their  normal  positions  after  a  strain  tending 
toward  displacement  has  been  undergone  by  them.  Perhaps  a 
slight  modification  of  the  hardness  test  described  might  an- 
swer the  purpose.  That  is,  if  the  steel  ball  (or  a  cube)  should 
be  loaded  with  a  specific  weight  less  than  that  required  in 
any  case  to  produce  permanent  displacement  of  the  fibers, 
and  the  application  of  the  force  made  for  a  definite  period, 
the  maximum  displacement  being  measured  at  the  end  of 
that  period  while  the  force  was  still  applied,  and  then  the 
force  removed  and  the  amount  of  restoration,  toward  their 
original  position,  of  the  wood  fibers  measured  by  determining 
the  difference  in  position  of  the  ball  or  cube  before  and  after 
the  removal  of  the  force,  the  end  desired  would  be 
reached;  and  the  elasticity,  resiliency  or  consistency  of  the 
wood  thus  determined  in  a  way  which  would  throw  consid- 
erable light  on  its  suitability  for  use  as  a  paving  block. 

The  writer  is  not  aware  of  how  much  research  work  along 
this  line  may  have  been  done,  but  he  hopes  that  it  is  con- 
siderably more  than  his  knowledge  at  present  covers.  It  is 
with  a  view  to  bringing  out  such  information  as  is  available 
along  this  line,  as  well  as  for  perhaps  suggesting  an  investi- 
gation of  value  in  this  connection,  that  he  submits  this 
paper. 

Reference  has  been  made  to  the  desirability  of  securing  a 
wood  which  would  be  capable  of  proper  impregnation  by  h 
preservative,  and  it  may  seem  that  in  the  foregoing,  too 
much  consideration  has  been  given  to  the  consistency  of  the 
wood  alone  and  this  matter  of  impregnation  has  been  neglect- 
ed. When  a  satisfactory  test  for  consistency  shall  be  devel- 
oped, the  writer  hopes  that  it  will  be  found  that  the  capacity 
of  a  wood  to  absorb  the  preservative  is  related  to  its  consis- 
tency within  the  limits  of  the  latter  suitable  for  specification 
in  the  cases  of  wood  pavements.  He  admits  that  the  informa- 
tion on  this  point  in  his  possession  is  incomplete  at  present. 
Whether  or  not,  however,  the  fact  hoped  for  shall  be  estab- 
lished need  not  interfere  with  the  establishment  of  a  proper 
test  for  the  consistency  because,  this  having  been  established, 
it  will  then  at  most  only  be  necessary  to  supplement  it  witn 
another  determination  as  to  the  capability  of  the  wood  for 
absorbing  the  preservative. 


Correspondence  Course  in  Road  Building  Given 
by  the  University  of  Oklahoma 

A  correspondence  course  in  road  building  is  given  by  the 
Extension  Division  of  the  University  of  Oklahoma  at  Nor- 
man, Okla.  The  course  consists  of  twenty-four  lessons  pre- 
pared by  James  Irwin  Tucker,  Professor  of  Civil  Engineer- 
ing at  the  university,  and  is  sold  for  $11.70,  plus  the  postage 
on  the  lessons. 

The  material  for  the  course  comprises  six  paper-bound 
pamphlets,  each  consisting  of  a  series  of  treatises  on  various 
phases  of  road  building  and  the  lessons,  which  consist  of 
questions  based  on  the  text.  The  scope  of  the  text  in  the 
six  pamphlets  is  shown  by  the  various  chapter  headings, 
which  are  as  follows:  1,  General  Status  and  Preliminary 
Studies;  2,  Road  Economics;  3,  Road  Administration;  4,  Con- 
victs and  Road  Work;  5,  Earth  Road  Construction;  6,  Cost 
Accounting  and  Earth  Work;  7,  Earth  Road  Maintenance; 
8,  Waterways;  9,  Bridges;  10,  Road  Finance;  11,  Stone 
Roads;  12,  Gravel  Roads;  13,  Sand-Clay  Roads;  IS,  Needed 
Legislation. 

The  course  is  sent  out  one  pamphlet  at  a  time,  to  those 
who  desire  to  take  it,  and  written  replies  to  the  questions  in 
the  lessons  are  sent  in.  The  course  is  open  to  anyone  who 
desires  it,  whether  a  resident  of  Oklahoma  or  not.  Upon 
completion  of  the  course,  the  material  in  the  paper  pamph- 
lets is  furnished  in  one  cloth-bound  volume  for  use  as  a 
reference  book. 

Director  Tucker  states  that  during  the  three  months  since 
the  course  was  first  offered,  thirty  students — mostly  county 
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surveyors  and  county  engineers  in  Oklahoma — have  enrolled 
and  about  one  hundred  and  thirty  lessons  have  been  sent  in. 
It  is  the  belief  of  the  university  authorities  that  the  course 
will  yield  more  satisfactory  results  that  could  be  secured  by 
a  short  course  of  resident  study,  since  the  student  has  the 
subject-matter  before  him  and  can  take  time  to  digest  the 
information  instead  of  having  to  attempt  to  absorb  a  large 
amount  of  similar  information  in  the  comparatively  short 
time  available  at  a  road  school. 


Reconstruction  Exposition  in  Paris,  France 

An  exhibition,  designed  as  an  aid  in  the  reconstruction  and 
restoration  of  the  private  and  public  works  destroyed  by  the 
war,  is  to  be  held  at  Paris  during  May,  June  and  July  of  this 
year.  The  object,  as  formally  stated,  is  "the  reconstruction 
«f  the  destroyed  towns  and  villages,  the  extension  and  the 
installation  of  towns  and  villages,  aesthetics  and  hygiene  of 
the  city,  the  presentation  of  materials  and  methods  of  con- 
struction, the  interior  arrangement  of  dwelling  houses,  and 
legislation." 

In  a  statement  to  American  manufacturers  it  is  pointed 
out  that  the  war  has  destroyed  the  habitations  of  35,000,000 
people,  the  country  roads,  the  city  streets,  the  public  service 
systems,  factories  and  farms.  The  end  of  the  war  will  mark 
the  beginning  of  the  work  of  reconstruction  and  for  this 
there  will  be  needed  an  enormous  supply  of  materials  and 
machinery.  It  is  believed  that  the  exhibition  at  this  .time 
will  bring  together  the  buyers  and  sellers  of  these  materials 
and  machines. 

The  exposition  is  divided  into  four  groups.  These  are 
further  subdivided  as  follows: 

Group  1 — Arrangement  of  Towns  and  Villages:  Class  1, 
Reconstruction  of  Destroyed  Towns  and  Villages;  Class  2, 
Plans  for  the  Extension  and  Arrangement  of  the  Towns  and 
Villages;  Class  3,  Public  Thoroughfares  and  Promenades; 
Class  4,  Appearance  of  the  Town;  Class  5,  Improving  the 
Sanitary  Condition  of  the  City. 

Group  2 — Public  Edifices,  Dwelling  Houses,  Rural  and  In- 
dustrial Constructions:  Class  6,  Public  Edifices;  Class  7, 
Dwellings;  Class  8,  Rural  and  Industrial  Constructions. 

Group  3 — Materials  for  and  Methods  of-  Construction,  In- 
terior Arrangements  of  the  Dwelling  House:  Class  9,  Ma- 
terials for  and  Methods  of  Construction;  Class  10,  Interior 
Installation  of  the  Dwelling  Place. 

Group  4 — Legislation,  Principles  and  Application  of  Rural 
and  Urban  Economics:  Class  11,  Comparative  Legislation 
and  Regulations;  Class  12,  Means  of  Realization  of  Plans  of 
Arrangement,   Extension   and   Reconstruction   of   the    Cities. 

The  American  Section  is  under  the  direction  of  Henry 
C.  Long,  16  Rue  Taitbout,  Paris. 


Removing  Ice  From  City  Streets  with  a 
Scarifying  Roller 

A  new  use  has  been  developed  for  steam  rollers  of  the 
scarifier  type  by  A.  T.  Rhodes,  Street  Commissioner  of 
Worcester,  Mass.  The  Street  Department  of  that  city  ac- 
quired one  of  the  first  six  BuflFalo  Pitts  scarifiers  which  were 
produced  by  the  Buffalo  Steam  Roller  Co. 

His  city  being  situated  in  New  England,  he  is  greatly 
troubled  at  certain  seasons  of  the  year  by  accumulations  ol 
ice,  particularly  in  and  around  the  street  railway  locations. 
About  the  only  method  of  removal  is  by  hand  picking,  and 
that  method  is  very  costly. 

The  main  diflRculty  encountered  was  in  steering  and  in 
driving  the  machine  on  the  hard  frozen  surface.  The  steer- 
ing was  accomplished  by  equipping  the  big  scarifier  roller 
•.vith  the  front  wheel  of  a  10-ton  roller,  on  a  shaft  to  fit  it. 
Around  each  half  of  the  10-ton  roller  wheel  are  shrunk  two 
T  irons  of  about  H  i"-  thickness.  These  bite  into  the  ice,  giv- 
ing steering  traction  for  the  front  wheel  of  the  steam  roller. 


iiuLT.,ER  WITH  bCAini'iiou   i;i;i;AKiN(;   i;i'  icio  on  a 

STREET  II!I  WORCESTER,  MASS. 

Driving  traction  has  been  secured  by  stub  picks  in  the  large 
wheels,  but  Commissioner  Rhodes  is  planning  to  substitute 
cleats  fastened  to  the  driving  wheels  by  bolts  through  the 
pick  holes.  These,  he  is  convinced,  will  be  a  great  improve- 
ment over  the   stub  picks. 

The  machine  is  doing  good  service  and  will  cut  througli 
any  usual  depth  of  ice  accumulation  on  a  city  street,  with 
ease,  doing  the  work  of  many  men  and  furnishing  work  for 
the  machine  at  a  time  of  year  when  it  would  be  idle. 


Methods  of  Marking  Main  Roads  in  New 
Hampshire 

For  the  purpose  of  facilitating  travel  over  the  main  roads 
of  New  Hampshire,  the  State  Highway  Department  has 
adopted  the  scheme  of  marking  posts  or  poles  along  the 
roadside  with  various  colored  bands.  Where  one  color  is 
used  to  designate  the  road  the  band  is  12  ins.  wide  with  a, 
2-in.  border  band,  and  where  two  colors  are  used  each  band 
is  6  ins.  wide  and  a  border  band  is  used  as  with  the  wider, 
single  band.  This  work  was  started  in  1913  and  has  since 
been  completed. 

The  three  main  roads  of  the  state  are  the  West  Side  Road, 
the  Merrimack  Valley  Road  and  the  East  Side  Road.  The 
West  Side  Road  extends  from  the  Massachusetts  state  line, 
near  the  western  border  of  New  Hampshire,  northerly  along 
the  west  side  of  the  state;  the  Merrimack  Valley  Road,  from 
the  Massachusetts  line  at  Nashua,  northerly  through  the 
central  part  of  the  state,  and  the  East  Side  Road,  from  the 
Massachusetts  line  near  the  coast,  northerly  along  the  eastern 
side  of  the  state.  The  West  Side  Road  is  marked  by  a 
blue  band  with  a  white  border,  the  Merrimack  Road  by  a 
green  band  with  a  white  border  and  the  East  Side  Road 
by  a  yellow  band  with  a  black  border.  Other  roads  are 
marked  as  follows: 

South  Side  Road,  brown  band,  white  border;  Meredith- 
Ossippee  Road,  red  band,  white  border;  Crawford  Notch 
Road,  double  red  band,  white  border;  Central  Road,  white 
band,  black  border;  Sunapee  Lake  Road,  black  band,  white 
border;  Moosilauke  Road,  white  band,  red  border;  Mascoma 
Valley  Road,  green  and  blue  bands,  white  border;  Winnipe- 
saukee  Road,  gray  band,  black  border;  Contoocook  Valley 
Road,  gray  band,  white  border;  Gorham  Hill  Road,  blue 
and  yellow  bands,  white  and  black  borders;  Franconia  Road, 
orange  band,  black  border;  Suncook  Valley  Road,  green  and 
yellow  bands,  white  and  black  borders;  Monadnock  Road, 
orange  band,  b'^'ck  border;  Hudson-Derry  Road,  green  and 
orange  bands,  white  border;  Raymond-Plaistow  Road,  black 
band,  white  border;  Rockingham  Road,  orange  band,  white 
border. 
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Second  Vice  President 
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Third  Vice  President 
WM.  H.  CONNELL,  Philadelpliia,  Pa. 

Secretary 
B.  L.  POWERS,  New  York,  N.  Y. 

Treasurer 
W.  W.  CROSBY,  Ba  timore,  Md 


Through  the  courtesy  of  the  publisher  of  "Good  Roads,' 
this  page,  each  month,  is  devoted  to  the  use  of  the  American 
Tipad  Builders'  Association.  It  is  solely  in  the  interests  of  the 
Association,  and  it  is  the  desire  of  the  Executive  Committee  that 
all  members  feel  that  this  space  is  their  own,  and  that  they 
contribute  freely  to  it,  not  only  as  regards  anything  concerning 
the  Association  itself,  but  also  that  which  will  further  the  good 
roads  movement.  Besides  the  official  announcements  of  the 
Association,  there  will  appear  on  the  page  contributions  by 
members,  items  of  news  concerning  the  Association  activities 
and  personal  notes  about  its  members.  All  contributions  should 
be  sent  to  the  headquarters  of  the  Association  at  150  Nassau 
Street,  New  York,  N.  Y. 

Executive  Committee: 
Nelson  P.  Lewis 
J.  W.  Dean 
E.  L.  Powers 

A.  R.  B.  A.  Members  at  the  Canadian  Good 
Roads  Congress 

Prominent  parts  in  the  proceedings  of  the  Third  Canadian 
and  International  Good  Roads  Congress,  held  at  Montreal, 
P.  Q.,  early  in  March,  were  taken  by  members  of  the  Amer- 
ican Road  Builders'  Association. 

Among  those  taking  part  were  Third  Vice  President  Wm. 
H.  Connell,  Chief  of  the  Bureau  of  Highways  and  Street 
Cleaning  of  Philadelphia,  Pa.;  J.  A,  Sanderson,  Honorary 
President,  Ontario  Good  Roads  Association;  Gabriel  Henry, 
Chief  Engineer,  Department  of  Highways,  Province  of 
Quebec;  Edward  Fafard,  Superintendent  of  Government  Ma- 
chinery, Province  of  Quebec;  Col.  Wm.  D.  Sohier,  Chair- 
man, Massachusetts  Highway  Commission,  and  Arthur  H. 
Blanchard,  Professor  of  Highway  Engineering,  Columbia 
University. 


A.  R.  B.  A.  Notes 


John  T.  Gephart,  Jr.,  has  resigned  as  As'sistant  Engineer 
in    the    Pennsylvania    State    Highway    Department. 

Alfred  Clark,  Superintendent  of  Streets,  Concord,  N.  H., 
has  been  elected  Second  Vice  President  of  the  New  Hamp- 
shire Good  Roads  Association. 

A.  D.  Williams,  Chief  Road  Engineer  of  West  Virginia, 
was  one  of  the  speakers  at  the  recent  West  Tennessee  Good 
Roads  Conference  at  Jackson,  Tenn. 

S.    E.    Bradt,    Secretary    of    the    Illinois    State    Highway 
Commission,  was  one  of  the  speakers  at  a  recent  open  meet- 
_ing  of  the   Springfield  Engineers'   Club, -held  at  Springfield, 
Illinois.    " 

O.  F.  Winslow,  Superintendent  of  Streets,  Nashua,  N.  H., 
was  elected  President  of  the  New  Hampshire  Good  Roads 
Association  at  a  recent  meeting  at  which  the  association 
was  organized. 


Third  Vice  President  William  H.  Connell,  Chief  of  the 
Philadelphia  Bureau  of  Highways  and  Street  Cleaning,  pre- 
sented a  paper  entitled  "Modern  Methods  of  Snow  Removal" 
at  the  Conference  on  Snow  Removal,  held  at  the  Automo- 
bile Club  of  America,  New  York,  N.  Y.,  on  the  evening  of 
March   8. 

James  C.  Travilla,  Consulting  Engineer,  Fort  Worth,  Tex., 
who  was  formerly  Street  Commissioner  of  St.  Louis,  Mo., 
has  been  mentioned  as  likely  to  be  appointed  by  the  County 
Court  of  St.  Louis  County  as  one  of  the  engineers  who  will 
direct  the  expenditure  of  the  $3,000,000  bond  issue  recently 
voted  in  that  county  for  road  and  bridge  work. 

A.  N.  Johnson,  formerly  State  Highway  Engineer  of  Il- 
linois, has  resigned  his  position  with  the  Bureau  of  Mu- 
nicipal Research,  New  York,  N.  Y.,  to  become  Consulting 
Highway  Engineer  for  the  Portland  Cement  Association. 
As  was  noted  in  a  recent  issue  of  "Good  Roads,"  Mr.  John- 
son, before  becoming  State  Highway  Engineer  of  Illinois, 
was  Third  Assistant  Engineer  of  the  Massachusetts  High- 
way Commission,  State  Highway  Engineer  of  Maryland  and 
Chief  Engineer  of  the  U.  S.  Office  of  Public  Roads  and 
Rural  Engineering.  Mr.  Johnson's  headquarters  will  be 
at  111  West  Washington  Street,  Chicago,  111. 


NEWS    NOTES 


The  Board  of  Public  Works  of  Seattle,  Wash.,  has  awarded 
a  contract  for  a  $303,000  bridge.  Bids  will  be  opened  on  March 
31  for  bonds  to  pay  for  this  work. 


The  Greater  Des  Moines  Committee,  Des  Moines,  la.,  has  of- 
fered to  pay  the  cost  of  loading  gravel  for  any  community  in 
Polk  County.  la.,  where  the  cost  of  hauling  is  provided  for. 


A  Plan  to  Bnlld  a  Street  Parallel  to  Main  Street,  Rochester, 

N.  T.,  has  been  abandoned  for  the  time  being  at  least,  owing 
to  the  expense.  It  is  estimated  that  the  improvement  would 
cost  about   13,000,000 


Smooth  Tracit  Crossingrs  Have  Been  Secured  In  Cedar  Rapids, 
la.,  according  to  reports,  by  the  use  of  reinforced  concrete 
slabs  laid  between  the  rails.  Two  slabs  are  used  at  each  cross- 
ing, their  thickness  being  equal  to  the  depth  of  rail.  They  are 
cast  at  the  city  yard  and  are  laid  on  top  of  the  ties  and  held 
in  place  by  stakes  at  the  ends  or  by  timbers  spiked  to  the  ties. 
It  is  stated  that  crossings  of  this  type  have  given  satisfactory 
results  and  that  the  slabs  give  every  indication  of  sufficient 
durability. 


The  Boulevard  Around  Trvin  Peaks,  San  Francisco,  Cal.,  is  to 

be  opened  about  April  15,  according  to  a  recent  report.  Though 
only  about  a  mile  in  length,  this  road  will  be  one  of  the  most 
Interesting  of  the  numerous  boulevards  in  and  near  the  city, 
as  it  will  command  a  magnificent  view.  The  boulevard  will  be 
paved  to  a  width  of  25  ft.  with  sheet  asphalt  on  a  concrete  base. 
A  somewhat  detailed  description  of  San  Francisco's  boulevard 
system  was  printed  in  a  previous  Issue  of  "Good  Roads." 
["San  Francisco,  the  Exposition  City,"  "Good  Roads,"  Sept.  4, 
1915,  page   133.] 
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COMING   MEETINGS 


M«y  31-June  2 — New  York  State  Conference  of  Mayors. — 
Annual  conference,  Syracuse,  N.  Y.  Secretary,  William  P. 
Capes,  New  York,  N.  V. 

October  9-13 — Anaerican  Society  of  Municipal  Improve- 
ments.— Xwcnty-third  Annual  Convention,  Newark,  N.  J. 
Secretary,  Chas.  C.  Brown,  702  Wulsin  Bldg.,  Indianapolis, 
Ind. 


NEW    PUBLICATION 


GOOD  ROADS  BULLETIN  FOR  ILLINOIS  PUBLIC  SCHOOLS: 
Edited  by  James  H.  Green  and  Ira  O.  Baker,  Members  of 
the  Faculty  of  the  University  of  Illinois;  Issued  by  Fran- 
cis G.  Blair,  State  Superintendent  of  Public  Instruction. — 
Paper;    6x9    Ins.,    32    pp.   and    covers;    Illustrated. 

This  bulletin  was  prepared  particularly  for  use  by  teach- 
ers in  the  public  schools  on  the  last  Friday  of  March,  which 
was  designated  as  "Good  Roads  Day."  Its  contents  include 
a  chapter  comprising  suggestions  for  using  the  bulletin,  writ- 
ten by  Mr.  Green;  a  portion  of  a  speech  entitled  "Good 
Roads  and  Good  Schools"  by  Assemblyman  Homer  J.  Tice, 
author  of  the  Tice  law;  a  chapter  entitled  "Pertinent  Points 
About  Roads,"  by  Professor  Baker;  a  chapter  entitled  "Con- 
struction and  Maintenance  of  Earth  Roads,"  by  H.  E.  Bilger, 
Road  Engineer  of  the  Illinois  State  Highway  Department, 
and  a  chapter  entitled  "Roadside  Improvement,"  by  I.  D. 
Allison,  Associate  in  Landscape  Extension,  College  of  Agri- 
culture, University  of  Illinois.  The  illustrations  consist 
of  halftones  showing  improved  and  unimproved  roads  and 
reproductions  of  drawings  of  road  drags,  cross  sections  of 
roadways,  etc. 
STATE    OF    NEW    HAMPSHIRE.    HIGHWAY    DEPARTMENT, 

PATROLMAN'S   HANDBOOK.— Paper;    5x7   Ins.,   32   pp.   and 

cover. 

This  publication  of  the  New  Hampshire  State  Highway 
Department  is  designed  for  the  guidance  of  the  state  road 
patrolmen,  and  includes  in  its  contents  complete  directions 
for  the  performance  of  the  work  which  these  men  are  called 
upon  to  do.  Separate  sections  are  devoted  to  the  matters 
of  weekly  reports,  payment  for  work  and  buying  supplies, 
accident  reports,  town  roads  and  bridges,  drainage,  dragging 
and  carting,  and  various  other  parts  of  the  patrolman's  work. 
There  is  also  included  a  section  giving  information  as  to  the 
trunk  lines  and  the  methods  of  designating  them  by  colored 
bands  on  telegraph  poles.  The  book  is  illustrated  by  a  re- 
production of  a  form  for  patrolmen's  reports  and  by  sketches 
of  road  drags. 

APPARATUS  FOR  MEASURING  THE  WEAR  OF  CONCRETE 
ROADS,  By  A.  T.  Goldbeck;  Reprint  from  the  "Journal  of 
Atfrlcultural  Research,"  Department  of  Agriculture. — Pa- 
per; 7x101/   Ins.,  10  pp.  and  covers;  Illustrated. 

RELATION  BETWEEN  PROPERTIES  OF  HARDNESS  AND 
TOUGHNESS  OF  ROAD  BUILDING  ROCK.  By  Prevost 
Hubbard  and  F.  H.  Jackson,  Jr.;  Reprint  from  the  "Jour- 
nal of  Aiirleultural  Research,"  Department  of  Agriculture. 
— Paper;   7xl0i/   Ins.,   6  pp.  and  covers. 

EFFECT  OF  CONTROLLABLE  VARIABLEi9  UPON  THE  PEN- 
ETRATION TEST  FOR  ASPHALTS  AND  ASPHALT 
CEMENTS.  By  Prevost  Hubbard  and  F.  P.  Prltchard;  Re- 
print from  the  "Journal  of  Agricultural  Research,"  Depart- 
ment of  Agriculture. — Paper;  7x101/  Ins.,  14  pp.  and  covers. 

These  three  reprints  consist  of  technical  papers  on  the 
subjects  noted.  They  are  of  uniform  size  and  binding  and 
have  been  issued  at  different  times  during  the  past  few 
weeks.  The  authors  are  all  connected  with  the  Office  of 
Public  Roads  and  Rural  Engineering  of  the  U.  S.  Department 
of  Agriculture.  Prevost  Hubbard  is  Chemical  Engineer; 
F.  H.  Jackson,  Jr.,  is  Assistant  Testing  Engineer;  A.  T, 
Goldbeck  is  Engineer  of  Tests,  and  F.  P.  Pritchard  is  As- 
sistant Chemist. 


REPORTS 


MASSACHUSETTS,  CONCORD;  Annual  Report  of  the  Road 
Commissioners  for  the  year  ending  December  31,  1916. — 
Paper;    6x9    Ins.,    45    pp. 

This  report  consists  of  two  parts,  the  first  comprising  the 
report  of  the  Road  Commissioners  and  the  second  the  re- 
port to  the  Road  Commissioners  made  by  the  Superintend- 
ent of  Roads  and  Streets.  The  first  part  consists  of  a  gen- 
eral review  of  the  work,  with  recommendations  for  future 
work  and  with  especial  reference  to  financial  arrangements. 
The  second  part  comprises  detailed  data  on  the  work  done. 
Much  of  this  latter  information  is  shown  by  tabular  state- 
ments of  expenditures,    work  done,  etc. 

NEW  JERSEY,  CAMDEN;  Report  of  the  City  Highway  Depart- 
ment for  the  year  ending  December  31,  1915. — Paper;  6x9 
Ins..  62  pp.  and  covers;  Illustrated. 

Included  in  this  is  the  report  of  the  Street  Commissioner 
and  considerable  miscellaneous  data  relative  to  the  city 
streets.  The  statistics  included  are  presented,  for  the  most 
part,  in  the  form  of  tables  showing  details  of  the  work. 
There  are  also  included  specifications  and  a  street  guide  of 
the  city.  The  illustrations  comprise  reproductions  of  por- 
traits of  the  city  Street  Committee,  the  Street  Commissioner 
and  Assistant  Street  Commissioner,  and  views  of  improved 
and  unimproved  streets,  street  work  under  construction,  the 
city  asphalt  plant  and  the  city  workhousue. 


PERSONAL    NOTES 


G.  C.  Peterson  has  been  elected  Highway  Commissioner 
of  Sheboygan  County,  Wis. 

George  M.  Randall,  a  contractor,  and  formerly  Road  Com- 
missioner of  Freeport,  N.  Y.,  died  recently  at  his  home  in 
that  place. 

E.  G.  Campbell,  Pomeroy,  O.,  has  been  appointed  Engi- 
neering Superintendent  for  the  Ohio  State  Highway 
Department. 

William  H.  Becker  has  been  engaged  as  Consulting  Engi- 
neer by  the  Gila  County,  Ariz.,  Road  Department.  He  will 
supervise  road  construction  to  cost  $350,000. 

Charles  S.  Pope  has  been  appointed  Engineer  for  Warren 
Bros.  Co.,  Oakland,  Cal.  Previously  he  was  attached  to 
the  staff  of  the  City  Engineer,  Los  Angeles,  Cal. 

R.  E.  Harrison,  Assistant  City  Engineer,  Grand  Rapids, 
Mich.,  has  resigned  to  become  Vice  President  and  Manager 
of  the  L.  A.  Boulay  Co.,  civil  and  sanitary  engineers, 
Toledo,  O. 

A.  L.  Stewart  has  resigned  as  Manager  of  the  Rushville 
Furniture  Co.,  Rushville,  Ind.,  and  will  resume  engineering 
and  contracting  in  which  he  was  engaged  prior  to  his  con- 
nection with  the  furniture  concern.  He  will  specialize  on 
road  and  bridge  work. 


Doddridse  County,  Went  Virg;lnla,  is  planning  to  spend  $440,000 
for  paving  in   three  districts. 


DonKlaa  Coanty,  Nebraitka,  will  have  an  election  April  18  on 
a  bond  Issue  of  $1,700,000  for  the  purpose  of  building  roads. 


Yellovrrtone  County,  Montaua,  plans  to  build  47  miles  of  road 
with  proceeds  of  a  recently  voted  bond  Issue  of  $175,000. 
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EQUIPMENT  -  TRADE  -  MATERIALS 


New   Expansion  Joint 

A   new   material   for  the   expansion  joints   of  concrete  or 
block  pavements  is  shown  in  the  accompanying  illustration. 


BARRETT'S    EXPANSION   JOINT. 

The  material  is  a  mastic  which  comes  in  the  form  of  a 
ribbon  in  a  variety  of  widths  and  thicknesses.  It  is  sold  in 
rolls,  as  shown  in  the  illustration,  and  is  ready  to  lay.  It  is 
made  by  a  new  process  known  as  the  "fiber  weld"  process, 
which,  it  is  stated,  gives  to  the  bituminous  mastic  the  requi- 


site cohesiveness  to  stand  handling  and  storage  without 
affecting  the  elasticity  that  is  necessary  in  an  expansion  joint 
material. 

The  chief  claim  made  for  the  material  is  that  it  eliminates 
the  necessity  of  heating  and  pouring  apparatus  and  can 
consequently  be  laid  at  a  low  cost.  It  is  also  claimed  that 
it  is  waterproof  and  weatherproof,  that  it  is  not  injured  by 
street  acids  or  automobile  oils,  and  that  it  does  not  become 
brittle  with  age  or  cold  weather  and  does  not  soften  or  run 
in  hot  weather. 

The  joint  is  made  by  the  Barrett  Company,  of  New  York, 
N.  Y.,  and  is  to  be  marketed  under  the  name  of  Barrett's 
Expansion  Joint. 


New  Portable  Sand  and  Stone  Drier 

To  meet  the  demand  for  a  light,  portable  sand  and  stone 
drier,  there  has  been  developed  and  put  on  the  market  the 
machine  shown  in  the  accompanying  illustration. 

The  machine  comprises  a  drum,  12  ft.  long  and  24  ins.  in 
diameter,  a  6-HP.  gasoline  engine,  an  oil  tank  and  oil  burner 
and  an  air  compressor  for  operating  the  burner,  all  mounted 
on  a  truck.  The  drum  is  jacketed  with  asbestos  at  the  burner 
end  to  prevent  radiation,  and  screens  can  be  placed  at  the 
discharge  end  of  the  drum  for  screening  out  any  refuse.  The 
drier  is  of  the  continuous  type,  the  heat  being  supplied  by 
the   burner  previously  -referred   to. 

In  operation,  the  charging  end  of  the  drum  is  slightly 
elevated,  the  burners  are  lighted  and  the  materials  are 
shoveled  into  the  drum.  The  drum  is  rotated  by  the  engine 
and  the  materials  pass  through  entirely  by  gravity,  being 
kept  in  constant  agitation  by  a  series  of  flights  inside  the 
drum. 

The  machine  caif  be  used  on  the  job  for  supplying  hot 
sand,  pebbles,  or  similar  material;  may  be  utilized  in  con- 
nection with  a  small  asphalt  plant  as  an  auxiliary  unit,   or 
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may  be  used  for  any  other  work  where  dry  and  hot  aggre- 
gates are  required.  Hot  materials  are  produced  in  from  8 
to  10  minutes  after  the  machine  is  started  and  the  output 
can  be  easily  regulated  both  as  to  quantity  and  temperature. 
The  machine  is  known  as  the  Rapid  Sand  and  Stone  Drier 
and  is  manufactured  by  the  Rapid  Mixer  Co.,  of  Grand 
Rapids,  Mich. 


Motor-Driven  Squeegee 

A  combination  of  the  motor  truck  and  squeegee  which 
strikingly  illustrates  the  tendency  toward  "motorizing"  the 
machines  used  for  highway  work  is  shown  in  the  accomp- 
anying illustration.  The  machine  is  a  combination  of  the 
Sterling  motor  truck  and  the  Kindling  squeegee,  and  con- 
sists of  a  special  worm-driven  chassis,  upon  which  is  mounted 
a  water  tank  with  flushing  nozzles  and  a  squeegee. 

The  truck  frame  consists  of  7-in.  pressed  steel  members,  in- 
laid with  heavy  oak  sills.  The  motor  is  of  the  truck  type,  of 
4S-HP.  (brake),  with  a  normal  speed  of  1,040  r.  p.  m.  The 
wheel  base  is  158  ins.  and  the  gauge  60  ins.  in  front  and  66  ins. 
in  the  rear.  The  front  tires  are  36x4-in.,  single,  and  the  rear 
tires  36x5-in.,  dual.  The  truck  has  three  speeds  forward  and 
one  reverse,  and,  as  indicated,  is  worm-driven. 

The  water  tank  is  oval  in  shape,  constructed  of  heavy 
gauge  steel,  and  has  a  capacity  of  1,000  gals.  It  is  supported 
on  the  chassis  in  four  U-shaped  cradles  and  is  attached  by 
four  steel  bands  passing  over  the  tank.  The  sprinkling 
nozzles,  as  shown,  are  placed  in  front  of  the  forward  wheels 
so  that  when  in  operation  all  four  wheels  are  on  the  wet  pave- 
ment. The  squeegee  roller  is  driven  from  the  secondary 
shaft  of  the  transmission  and  is  situated  near  the  center  of 
the  machine,  as  shown. 

The  water  carried  by  the  tank  is  sufficient  to  wash  from 
3,500  to  5,000  sq.  yds.  of  pavement,  depending  upon  the  con- 
dition of  the  street.    The  cleaning  capacity  per  day  of  the 


machine  is  given  as  from  80,000  to  115,000  sq.  yds.  of  pave- 
ment, depending  upon  the  character  of  the  surface. 

The  machine  is  known  as  the  Sterling-Kindling  Motor 
Squeegee,  and  is  manufactured  by  the  Sterling  Motor  Truck 
Co.,  of  Milwaukee,  Wis. 


New  Kelly-Sprlngfield  Trucks 

One  of  two  new  models  of  the  Kelly-Springfield  truck 
recently  put  on  the  market  is  shown  in  the  accompanying 
illustration.  The  two  machines  are  designated  as  models 
K-32  and  K-36,  the  former  being  a  li/2-ton  truck  and  the 
latter  a  2j^-ton  truck.  The  one  shown  in  the  illustration  is 
the  K-32.  These  models  differ  from  the  other  models  of  the 
same  line  in  that  they  are  worm-driven. 

The  model  shown  has  a  4-cylinder,  4-cycle  motor,  the 
cylinder  having  a  bore  of  3J4  ins.,  and  a  stroke  of  5%  'ns. 
The  motor  is  equipped  with  a  Model  GL2  Rayfield  car- 
buretor and  an  Eisemann  ignition  system.  It  is  water  cooled. 
The  radiator  is  of  the  honeycomb  type,  the  water  being  cir- 
culated by  a  centrifugal  pump  situated  at  the  forward  end 
of  the  motor.  The  transmission  is  of  the  sliding  gear  selec- 
tive type,  with  three  speeds  forward  and  one  reverse,  and  the 
axle  is  driven  by  a  worm  of  the  straight  type,  mounted  above 
the   gear.     The   frame   is   of  pressed   steel   channel   sections. 

The  wheel  base  is  120  ins.,  and  the  loading  space  9  ft. 
Optional  wheel  bases  are  144  ins.,  168  ins.  and  180  ins.,  with 
corresponding  loading  spaces  of  12,  15  and  15  ft.  The  stand- 
ard front  tread  is  56  ins.,  and  the  rear  60  ins.  The  standard 
tire  equipment  consists  of  36x3j/^-in.  solid  front  tires  and 
36x5-in.  solid  rear  tires.  The  steering  column  is  located  on 
the  left-hand  side,  with  the  gear  shift  and  emergency  brake 
at  the  operator's  right. 

Model  K-36— the  2!^-ton  truck— has  practically  the  same 
specifications,  except  that  the  construction  is  somewhat 
heavier. 


STERLING-KINDLING  MOTOR  SQUEEGEE. 
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KELLY-SPRINGFIELD  WORM-DRIVEN  1%-TON  TRUCK. 


The  truck  is  manufactured  by  the  Kelly-Springfield  Motor 
Truck  Co.,  of  Springfield,  Ohio. 


Steel  Forms  Used  for  Road  Work  in  Marion  County, 
West  Virginia 

An  instance  of  the  extensive  use  of  steel  forms  in  road 
work  is  reported  from  Marion  County^  West  Virginia,  where 
Blaw  steel  forms  were  used  by  the  Pietro  Paving  &  Con- 
struction Co.,  of  Morgantown,  W.  Va.,  in  the  performance 
of  a  large  contract  for  brick  paving. 

Wood  forms  were  used  at  the  beginning  of  the  work,  but 
were  later  abandoned  because  of  warping.  The  steel  forms 
used  consisted  of  two  6-in.  Blaw  universal  rails,  bolted  to- 
gether for  the  back  of  the  curb,  and  a  single  6-in.  rail  formed 
the  front  of  the  gutter.  A  wooden  face  rail  was  used  at 
the  front  of  the  gutter  and  was  removed  as  soon  as  the 
concrete  was  placed  to  permit  prompt  finishing.  Expansion 
joints  were  taken  care  of  by  dividing  plates,  which  were 
removed  before  the  side  rails  and  used  as  templets  for 
striking  off.     Flexible  rails  were  used  on  curves. 

It  is  reported  that  with  the  steel  forms,  over  1,000  ft.  of 
curb  and  gutter  were  set  in  one  day  at  a  cost  of  less  than 
50  per  cent,  of  the  cost  with  wooden  forms.  The  Blaw 
forms  are  made  by  the  Blaw  Steel  Construction  Company, 
of  Pittsburgh,  Pa. 


imported  tin  plate  and  other  metals.  Later  a  dipping  plant 
was  erected  and  the  concern  manufactured  its  own  tin  plate. 

The  growth  of  the  business  made  necessary  the  establish- 
ment of  branches  in  various  cities  and  the  concern  was 
incorporated  under  the  style  of  Merchant  &  Co.,  Inc.,  with 
Clark  Merchant  as  President.  Later,  on  the  death  of  Mr. 
Merchant,  Powell  Evans  assumed  control  and  the  name  of 
the  company  was  again  changed  to  the  Merchant  & 
Evans  Co. 

Under  Mr.  Evans'  management,  the  company  has  enlarged 
its  line  to  include  the  man>ifacture  of  motor  trucks  and  trac- 
tors, as  well  as  a  line  of  automobile  parts.  The  company 
now  has  plants  at  Philadelphia,  Pa.,  Wheeling,  W.  Va.,  and 
Chicago,  III.,  and  offices  and  warehouses  in  a  number  of 
other  cities. 


TRADE  NOTES 


Fiftieth  Anniversary  of  Merchant  &  Evans  Co. 

To  fittingly  observe  the  fiftieth  anniversary  of  its  estab- 
lishment, the  Merchant.  &  Evans  Co.,  Philadelphia,  Pa.,  has 
built  a  large  modern  office  and  warehouse  adjoining  its 
works  on  Washington  Avenue,  and  the  removal  of  its  gen- 
eral offices  and  warehouse  to  the  new  location  has  been 
completed. 

The  business  was  established  in  1866  as  Merchant  &  Co., 
by  Clark  Merchant,  and  dealt  principally  in  brass,  bronze 
and  copper  in  all  forms  as  then  manufactured,  and  also  in 


The  Asbestos  Protected  Metal  Co.,  Pittsburgh,  Pa.,  has 
opened  two  new  offices.  One  in  the  Hurt  Building,  Atlanta, 
Ga.,  will  be  in  charge  of  J.  H.  Nichols  as  manager,  and  the 
other  in  the  Praetorian  Building,  Dallas,  Tex.,  will  have 
T.  R.  Galey  as  manager. 

The  United  States  Cast  Iron  Pipe  &  Foundry  Co.,  Burling- 
ton, N.  J.,  has  announced  the  removal  of  its  Southern  sales 
and  traffic  offices  from  Chattanooga,  Tenn.,  to  1002  American 
Trust  &  Savings  Bank  Building,  Birmingham,  Ala.  The 
change  becomes  effective  April  1. 

"Trinidad  Liquid  Asphalt  for  Road  Surfacing"  is  the  title 
of  a  16-page  booklet  recently  issued  by  the  Barber  Asphalt 
Paving  Co.,  of  Philadelphia,  Pa.  The  booklet  covers  the 
use  of  Trinidad  liquid  asphalt  for  road  surfacing  as  dis- 
tinguished from  dust  laying.  It  is  attractively  printed  in 
two  colors  and  is  profusely  illustrated. 
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RECENT  PATENTS 


The  following  list  contains  the  numbers  of  the  principal 
patents  relating  to  roads  and  pavements  and  to  machinery 
used  in  their  construction  or  maintenance  which  have  re- 
cently been  issued,  together  with  the  names  and  addresses 
of  the  patentees,  dates  of  filing,  serial  numbers,  etc.  In 
some  cases  the  principal  drawing  has  also  been  reproduced. 
Printed  copies  of  patents  listed  may  be  obtained  for  5  cents 
each  by  application  to  the  Commissioner  of  Patents,  Patent 
Office,  Washington,  D.  C: 


1,173.014.  ROAD  WORKING  MACHINE.  Nathaniel  S.  Mon- 
roe, Arthur,  111.  Filed  Dec.  19,  1913.  Serial  No.  807,650.  (CI. 
37-7.) 

1,173,016.  ROAD  WORKING  MACHINE.  Nathaniel  S.  Mon- 
roe Andrew  J.  Monroe,  and  George  W.  Monroe,  Arthur,  111. 
Filed  June  16,   1915.     Serial  No.   34,379.     (CI.   37-5.) 

1,173,413.  DUMPING  WAGON.  William  J.  Colebourn,  Louis- 
ville, Ky.,  assignor  to  Kentucky  Wagon  Mfg.  Co.,  Louisville, 
Ky.,  a  corporation  of  Kentucky.  Filed  Dec.  20,  1912.  Serial 
No.   737,796.      (CI.   21-20.) 


1,173,881.  ROAD  GRADING  AND  DITCHING  MACHINE.  John 
R.  Pile,  Owensboro,  Ky.  Filed  Oct.  26,  1915.  Serial  No.  57,984. 
(CI.  37-5.) 

1.174,260.  PAVEMENT.  Thomas  F.  McGilvray,  Duluth,  Minn., 
assignor  of  one-third  to  George  W.  Bestor,  Minneapolis,  Minn., 
and  one-third  to  Chas.  Gilbert  Hawley,  Chicago,  111.  Filed  Mar. 
12,  1913.     Serial  No.  753,831.     (CI.  94-1.) 

1.174.710.  DUMPING  WAGON.  David  Gogglns.  Branscomb, 
Cal.      Filed   Mar.   1,   1915.     Serial   No.   11,134.      (CI.   21-20.) 


1,174,803.  POWER  TAMPING  MACHINE.  Chas.  E.  Bath- 
rick,  Chicago,  111.  assignor  to  Frederick  C.  Austin,  Chicago, 
111.     Piled  June   30,   1909.     Serial  No.   505,206.      (CI.   94-4.) 


1,175,263.     ROAD     MACHINE.       Joseph     H.     C.     Hird,     Miller, 
Nebr.     Filed  April  10,   1915.  •  Serial  No.   20,499.     (CI.   37-33.) 


1,176,678.  IIOAD  SWJDKPING  MACHINE.  Walter  Barnett 
and  James  Florendlne,  Kugby,  lOngland.  Filed  July  2,  1915. 
Serial   No.    37,640.     (CI.    15-17.) 

1,175,822.  WHEELED  SCRAPER.  Henry  Clay  Rowell,  Mo- 
desto, Cal.     Filed  May  25,   1915.     Serial  No.  30,268.      (CI.   37-33.) 

1,176,006.  PROCESS  OF  MANUFACTURING  ASPHALT.  Re- 
inhold  Wallbaum,  Sudende,  near  Berlin,  Germany.  Filed  Nov. 
12,   1913.     Serial  No.   800,675.      (CI.   106-31.) 

1,176,154.  STREET  CLEANING  APPARATUS.  William  Lowy, 
New  York,  N.  Y.  Filed  May  26,  1914.  Serial  No.  840,995.  (CI. 
37-6.) 


1,174,713.  WHEELED  SCRAPER.  Otto  Parker  Hallock, 
Mattituck,  N.  Y.,  assignor  to  Moses  V.  Liddell,  Brooklyn,  N.  Y. 
Filed   June   12,   1912.      Serial   No.   703,214.      (CI.    37-33.) 


1  176,408.  STREET  SWEEPING  MACHINE.  Michael  Skrzy- 
szewski,  Chicago,  111.  Filed  Feb.  IB,  1915.  Serial  No.  8,171. 
(CI.   15-17.) 

1,176,416.     CONCRETE  MIXER.     Eugene  Wlet,  San  Francisco, 
Cal.,  assignor  to  Parrott  &  Co.,  San  Francisco,  Cal.,  a  corpora- 
tion   of    California.    Filed    Oct.    21,    1913.      Serial    No.    796,429. 
(CI.    94-9.) 
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Nine  West  Virginia  Counties  to  Vote  on 
Road  Bond  Issues 

Nine  counties  of  West  Virginia  will  vote  on  the  question 
of  issuing  bonds  for  the  construction  of  roads  in  one  or 
more  districts  of  each  county.  The  total  amount  of  the  pro- 
posed bonds  is  $2,607,800. 

The  counties  in  which  the  elections  will  be  held,  the  dates 
of  the  elections  and  the  amounts  of  the  proposed  bond  issues 
are  as  follows: 

Marion  County,  one  district,  April  8,  $650,000;  Richie  Coun- 
ty, two  districts,  April  8,  $430,000;  Greenbrier  County,  two 
districts,  April  15,  $245,800;  Logan  County,  one  district, 
April  22,  $200,000;  Monongalia  County,  one  district,  April 
IS,  $300,000;  Wetzel  County,  one  district,  April  15,  $240,000; 
Wood  County,  two  districts,  April  22,  $72,000;  Barbour 
County,  one  district,  April  11,  $130,000;  Roane  County,  one 
district,  April  8,  $240,000;  one  district,  May  11,  $100,000. 


New  York  State  Highway  Engineers 
Organize  Reserve  Corps 

As  a  part  of  the  national  program  of  preparedness,  the 
engineers  of  the  New  York  State  Highway  Department 
have  organized  The  New  York  State  Engineers  Reserve,  the 
object  of  which  is  to  train  engineers  for  officers  of  the  United 
States   Volunteer   Service. 

The  officers  of  the  organization  are  Alex  R.  McKim, 
President;  Arnold  G.  Chapman,  First  Vice-President;  A.  E. 
Steere,  Second  Vice-President,  and  Guy  V.  Sweet,  Secretary- 
Treasurer.  An  advisory  staff  is  composed  of  Maj.  Gen. 
John   F..O'Ryan,  N.  G.  N.  Y.;   Col.  John   F.   C.  Tillson,  U. 


S.  A.;  Maj.  M.  J.  McDonough,  U.  S.  Engineer  Corps,  and 
Capt.   Lorillard  Spencer,  N.  G.  N.  Y. 

The  organization  is  considering  more  than  500  applica- 
tions for  membership  and  the  total  enrollment  is  expected 
to  reach  1,000.  The  membership  is  not  confined  to  civil 
service  employees,  but  active  members  must  be  engaged  in 
the  active  practice  of  engineering. 

The  constitution  provides  for  four  classes  of  membership, 
namely,  active,  associate,  army-navy-national  guard  and  re- 
serve and  honorary.  In  addition  to  the  officers  noted  above, 
the  Board  of  Directors  has  authority  to  appoint  military 
officers  to  act  under  instructors  named  by  the  advisory  staff, 
in  the  study  of  drill  and  field  service  regulations. 

For  purposes  of  organization  and  training,  the  state  has 
been  divided  into  eleven  districts  and  each  district  is  sub- 
divided into  units  located  in  smaller  cities  surrounding  the 
district  headquarters.  These  units  are  composed  of  nine 
or  more  active  members. 


Delaware  County,  Indiana,  Plans   Extensive 
Highway  Work 

Plans  prepared  by  County  Surveyor  Horace  J.  Weber, 
of  Delaware  County,  Ind.,  call  for  the  improvement  during 
1916  of  48  highways  aggregating  approximately  91.5  miles. 
The  cost,  according  to  preliminary  estimates,  will  be  about 
$1,000,000. 

The  roads  included  in  the  plan  are  located  in  ten  diflferent 
townships  and,  in  addition  to  the  proposed  improvements,  the 
construction  of  15  new  roads  is  contemplated.  It  is  con- 
sidered unlikely,  however,  that  these  will  be  built  until  next 
year. 

Materials  specified  in  Mr.  Weber's  program  are  brick,  con- 
crete, gravel,  tarvia  macadam  and  water  bound  macadam. 


New  Jersey  Appoints  Commission  for 
Delaware  River  Bridge 

A  commission  appointed  by  Governor  Fielder  of  New 
Jersey,  to  act  in  the  matter  of  the  proposed  bridge  across  the 
Delaware  River  from  Camden,  N.  J.,  to  Philadelphia,  Pa., 
has  organized  with  the  following  officers: 

President,  Samuel  Tilden  French,  Camden;  Secretary, 
Charles  Reade  Bacon,  Haddonfield;  Treasurer,  Dr.  I.  N. 
Griscom,  Camden.  Other  members  of  the  commission  are 
Thomas  J.  Barlow,  Maple  Shade;  Col.  George  Pfeiffer,  Jr., 
Merchantville;  Elwood  Musinger,  Bridgeport;  W.  F.  Morgan, 
Palmyra;  Charles  Walters,  Woodbury;  William  S.  Cowper- 
thwaite,  Medford,  and  George  V.  Carr,  Pitman. 

The  commission  has  $11,500  available  for  preliminary  work 
and  will  proceed  to  have  plans  and  specifications  prepared. 
A  similar  commission  has  already  been  appointed  in  Phila- 
delphia, Pa. 

It  is  estimated  that  the  proposed  bridge  will  cost  between 
$18,000,000  and  $20,000,000.  Tentative  plans  call  for  a  double 
deck,  steel  cantilever  structure,  1,970  ft.  long  and  150  ft. 
above  the  water. 
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Street  Paving  in  Nashville,  Tennessee, 
During  the  Past  Year 

Under  the  abutting  property  law,  Nashville,  Tenn.,  laid 
106,894.70  sq.  yds.  of  pavement  during  1915  in  addition  to 
48,487.97  sq.  yds.  which  was  laid  at  the  expense  of  the  street 
railway  interests.  These  figures  are  from  a  report  submitted 
to  the  Commissioner  of  Streets  by  City  Engineer  W.  W. 
Southgate. 

Expenditures  by  the  street  railway  interests  are  not  in- 
cluded in  the  report,  but  the  combined  cost  to  the  city  and 
property  owners  of  their  share  of  the  paving  was  $251,380.71, 
divided  among  various  types  of  pavements  as  shown  in  the 
following  table: 

TABLE  NO.  1. — TYPE,  AREA  AND  COST  OF  PAVING. 

Type.                              Railway  area-  City  &  Prop-  Cost  to  city 

sq.  yds.  erty  owners.  &  property. 

Wood     block 18.481.06  9,157.50  123,848.26 

Brick    21,468.20  34,960.10  84,497.97 

Bltulithlc     3.194.31  42,650.00  84,886.22 

Oranlte   block   \.      4,513.40  14,722.40  38,726.20 

Asphalt    penetration     ...         831.00  5,404.70  19,422.06 

Total     48,487.97  106,894.70  $251,380.71 

In  addition  to  this  amount,  the  city  and  property  owners 
spent  $25,778.21  on  the  preparation  of  streets  on  which  no 
wearing  surface  was  laid  last  year. 

Nashville  now  has  a  trifle  more  than  35  miles  of  permanent 

paving,  the  exact  area  and  type  of  which  is  shown  below: 

TABLE  NO.  2.— TYPE  AND  AREA  OP  PERMANENT  PAVING. 

Type.  Sq.  Yds.  Miles. 

Granite  block 137,738  7.826 

Vitrified    brick    121,767  6.918 

Wood    block    92,259  5.242 

BituUthic     228,466  12.981 

Asphalt  penetration    18,762  1.066 

Tarvia    penetration     15,812  0.870 

Bituminous   concrete    3,994  0.230 

Total     618,288  35.133 


San  Diego  County,  California,  Plans  Road 
and  Bridge  Construction 

Road  and  bridge  construction  involving  the  expenditure 
of  more  than  $2,000,000  is  contemplated  in  plans  and  estimates 
submitted  to  the  Board  of  Supervisors  of  San  Diego  County, 
Gal.,  by  County  Surveyor  George  Butler. 

The  estimates  include  items  aggregating  $1,089,800  for 
building  roads  and  $1,100,000  for  bridges.  The  Board  of 
Supervisors  has  called  an  election  to  be  held  May  16,  when 
the  matter  will  be  voted  on. 

According  to  the  plans  prepared  by  Mr.  Butler,  three 
propositions  will  be  submitted  to  the  voters.  One  will  cover 
the  construction  of  concrete  pavements  throughout  a  num- 
ber of  towns,  to  connect  with  the  ends  of  the  state  highway 
and  also  concrete  highways  in  various  parts  of  the  county, 
a  total  of  about  122  miles,  at  a  cost  of  $1,089,800.  The 
second  is  for  the  repair  and  reconstruction  of  bridges  at  a 
cost  of  $500,000,  and  the  third  is  for  new  bridges  at  a  cost 
of  $600,000. 
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Increased  Cost  of  Snow  Removal  in 
New  York  City 

Statistics  furnished  by  the  Street  Cleaning  Department, 
New  York,  N.  Y.,  indicate  that  the  cost  of  snow  removal 
last  winter  was  almost  double  that  of  the  winter  of  1914-15, 
the  cost  per  cu.  yd.  being  23  cts.,  as  against  12.1  cts.  a  year 
ago.  In  spite  of  this  increase,  however,  the  1915-16  cost 
is  considerably  lower  than  that  of  other  years,  as  the  ac- 
companying table  shows. 

According  to  Street  Cleaning  Commissioner  Fetherston, 
the  increase  over  1914-15  was  largely  due  to  the  scarcity  of 
labor  and  the  consequent  increase  in  labor  costs.  Another 
reason  is  found  in  the  fact  that,  in  1914-15,  the  snow  did 
not  freeze  hard,  as  was  the  case  last  winter,  when  it  was 
frequently  necessary  to  break  up  solid  masses  of  snow  and 
ice  before  removal  was  possible. 

The  plan  followed  by  the  department  was  to  first  clear 
the  main  north  and  south  traffic  ways.  The  most  important 
cross  streets  and  the  streets  in  the  wholesale  districts  fol- 
lowed and  attention  was  then  given  to  the  tenement  districts 
where  there  was  danger  of  the  accumulation  of  refuse.  Resi- 
dential cross  streets,  where  the  traffic  is  light,  were  the  last 
to  receive  attention. 

The  department  operated  90  snow  plows  attached  to  motor 

trucks    and,    according    to    Commissioner    Fetherston,    these 

were  an  important  factor  in  keeping  the  cost  of  snow  removal 

as  low  as  it  was. 

Winter     _  Cu.  yds.  Total  Cost  per 

Removed.  Cost.  cu.yd. 

1911-12     1,590,235  $870,389  $0,547 

1912-13    496,047  245,623  0.495 

1913-14     ■ 5,180,825  2,473,343  0.477 

1914-16     4,318,481  523,892  0.121 

1915-16     •10,000,000  •2,300.000  '0.230 

•Partially    estimated. 

New  Law  for  Registering  Motorcycles  in 
Force  in  New  York  State 

It  is  expected  that  New  York  State  will  receive  approxi- 
mately $100,000  from  the  registration  of  motorcycles,  the 
law  requiring  such  registration  having  become  eflfective  on 
April  1.     The  license  fee  is  $2.50  regardless  of  horsepower. 

For  purposes  of  motor  vehicle  registration.  New  York  State 
has  been  divided  into  three  zones,  as  described  in  "Good 
Roads"  for  October  20,  1915.  Motorcycle  registration  will 
be  conducted  under  a  similar  system  and  the  license  plates 
will  be  of  the  same  color  as  those  for  automobiles,  although 
much  smaller. 

Of  the  money  received  for  registration,  one-half  is  retained 
by  the  state  and  the  remainder  goes  to  the  counties  in  which 
the  licensees  live. 


Greenville,  South  Carolina,  Spent  More  Than 
$200,000  for  Paving 

In  his  report  to  the  Paving  and  Street  Committee,  City 
Engineer  W.  F.  B.  Haynesworth  of  Greenville,  S.  C,  notes 
expenditures  of  $214,205.75  for  paving  and  street  work  during 
1915. 

Of  this  amount  $111,958.76  was  spent  for  asphalt  pavements, 
$50,064.26  for  brick  and  concrete,  $39,885.35  for  sidewalks 
and  curbing  and  $1,029.27  for  paving  repairs.  The  remainder 
went  for  salaries  and  other  necessary  expenses. 


May  25  Designated  as  Good  Roads  Day 
Throughout    Pennsylvania 

Governor  Brumbaugh  of  Pennsylvania  has  issued  a  procla- 
mation fixing  Thursday,  May  25  as  Good  Roads  Day  through- 
out the  state. 

Last  year,  the  day  was  observed  on  May  26  and,  although 
rain  interfered  with  the  work  to  some  extent,  the  official 
figures  of  the  Pennsylvania  Highway  Department  stated  that 
76,996  men  and  13,500  teams  had  worked  on  approximately 
6,000  miles  of  roads. 


Paving  in  New  York  City 

The  Board  of  Estimate  and  Apportionment,  New  York, 
N.  Y.,  has  granted  $900,000  for  paving  in  the  Borough  of 
Manhattan  during  the  coming  summer. 

According  to  the  plans  of  the  Borough  President,  Marcus 
M.  Marks,  portions  of  75  thoroughfares  will  be  pavecj.  The 
materials  to  be  used  will  be  asphalt,  granite  and  wood  block. 
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Good  Roads  Education 

By  ERNEST  F.  AYRES 

Road  building  is  an  art,  and  few  artists  have  gained  suc- 
cess without  iirst  studying  the  technique  of  their  profession. 
Medicine  is  an  art,  but  the  physician  must  take  a  course  of 
study  before  he  is  allowed  to  practice.  The  law  is  an  art, 
but  the  day  has  passed  when  any  man  of  good  moral  char- 
acter, and  no  other  qualification,  can  appear  before  the  bar. 
Yet  no  provision  has  been  made  to  instruct  the  man  who 
handles  a  large  share  of  the  taxes  and  who  controls  the  pri- 
mary transportation  facilities  of  the  entire  country.  And 
as  a  rule,  he  would  be  highly  indignant  if  anyone  suggested 
that  he  needed  instruction.  "Any  fool  can  built  roads." 
They  do. 

The  technical  schools  are  turning  out  men  well  qualified 
to  handle  the  higher  priced  pavements,  the  surfacings  that 
will  be  used  on  state  and  national  thoroughfares,  but  these 
men  never  get  an  opportunity  to  use  their  talents  on  the 
country  highways.  Everyone  knows  that  a  competent  en- 
gineer is  needed  to  build  hard  surfaced  pavements,  but  few 
realize  that  it  takes  a  better  man  to  handle  the  funds  avail- 
able in  a  small  road  district  so  as  to  produce  permanent 
results. 

Over  ninety  per  cent,  of  the  roads  in  the  United  States 
are  plain  earth;  passable  in  summer,  but  dubious  in  winter 
and  spring.  This  ninety  per  cent,  is  handled  by  local  talent; 
sometimes  a  farmer  who  is  interested  in  better  highways, 
but  more  often  men  who  have  the  desire  for  political  pre- 
ferment in  its  most  virulent  form.  These  men  cannot  go  to 
the  technical  school,  but  the  agricultural  college  can  reach 
them. 

Right  iiere  is  where  the  average  agricultural  college  falls 
down.  Most  of  them  offer  short  courses  in  highways,  nearly 
all  of  which  are  based  on  a  misconception  of  the  needs  of 
the  state.  This  course  is  given  to  engineering  students  only 
and  is  devoted  almost  entirely  to  the  design  and  construc- 
tion of  city  streets.  A  few  lessons  are  devoted  to  the  study 
of  earth  roads,  but  neither  teacher  nor  pupil  takes  much 
interest  in  this  branch  of  the  subject. 

There  is  no  doubt  that  the  engineering  student  needs 
knowledge  of  street  work  to  fit  him  for  his  profession,  but 
the  great  opportunities  of  the  future  lie  in  the  improvement 
of  the  rural  highways.  The  county  engineers  of  tomorrow 
are  being  educated  at  the  agricultural  colleges,  and  they 
should  be  prepared  to  handle  the  problems  which  will  con- 
front them  instead  of  being  obliged  to  depend  entirely  upon 
government  bulletins. 

It  is  even  more  important  that  the  agricultural  students 
should  be  given  the  opportunity  to  learn  elementary  high- 
way construction  and  maintenance.  Here  are  the  future 
road  supervisors,  the  men  who  will  spend  the  money.  No 
matter  how  competent  the  county  engineer  may  be,  the 
funds  will  continue  to  be  wasted,  as  in  the  past,  unless  the 
supervisors  are  awakened  to  their  opportunities.  The  pres- 
ent incumbents  can  be  reached  by  lectures  and  correspond- 
ence courses;  the  future  officials  should  be  trained  for  the 
position. 

If  the  college  should  do  no  more  than  correct  the  usual 
impression  that  "good  roads"  means  macadam  or  some  other 
form  of  hard  surfacing,  the  saving  to  the  state  would  more 
than  pay  the  cost  of  maintaining  the  department.  The  ordi- 
nary earth  road  can  be  inade  just  as  good  for  light  traffic 
as  the  bituminous  macadam  is  for  the  automobile.  It  is  a 
waste  of  money  to  hard  surface  many  of  the  rural  roads 
where  the  amount  of  traffic  does  not  justify  the  expense,  but 
the  earth  roads  should  receive  careful  attention,  rather  than 
the  "lick  and  a  promise"  they  get  now.  These  roads  do  not 
need  larger  appropriations;  just  more  brains. 

To  serve  the  people  efficiently,  the  highway  department 
must  carry  on  both  college  and  extension  work.     The  fol- 


lowing summary  simply  covers  the  points  absolutely  essen- 
tial   to    the    success    of   the    good    roads    movement;    others 
should  be  added  from  time  to  time  as  the  need  is  shown. 
Extension    Work 

(a)  Research  work.  This  should  be  carried  on  in  both  field 
and  laboratory  to  find  the  methods  of  construction  and 
maintenance  best  adapted  to  the  soil  and  climatic  conditions 
of  each  section  of  the  state. 

(b)  Organize  the  state,  county  and  district  highway  of- 
ficials into  an  association  to  study  the  problems  of  road 
building,  repair,  administration,  etc. 

(c)  Give  lectures  before  high  schools,  granges,  parent- 
teacher  circles,  farmers'  institutes,  good  roads  associa- 
tions, etc. 

(d)  Build  demonstration  roads  at  each  experiment  station 
maintained  by  the  agricultural  college. 

(e)  Prepare  bulletins  at  frequent  intervals  giving  the  re- 
sults of  the  research  work. 

(f)  Build  road  models  for  use  on  demonstration  trains,  at 
state  and  county  fairs,  etc. 

(g)  Furnish  plans  and  specifications  to  the  several  coun- 
ties and  districts,  and  act  as  consulting  engineer  on  con- 
struction. 

(h)  Prepare  correspondence  and  reading  courses  on  ele- 
mentary highway  work. 

College  Work 

(a)  Give  a  series  of  lectures  at  the  short  course  and  during 
"farmers'  week."  Two  different  courses  should  be  given; 
one  to  all  interested  in  better  highways;  the  other  a  more 
technical  course  for  supervisors  and  other  highway  officials. 

(b)  Give  a  series  of  lectures  to  the  teachers  at  the  sum- 
mer school. 

(c)  Give  a  course  in  elementary  highway  work  to  all 
agricultural  students.  This  course  should  cover  road  loca- 
tion, drainage,  the  design  of  simple  culverts  and  under- 
drains,  road  construction  and  maintenance. 

(d)  Give  a  complete  course  in  highway  construction  to 
the  engineering  students.  This  course  should  cover  all 
branches  of  the  subject,  from  the  simplest  form  of  earth 
road  to  the  highest  type  of  hard  surface  pavement.  The 
student  should  be  taught  to  design  both  roads  and  bridges, 
analyze  and  test  his  bitumens  and  cements,  write  contracts 
and  specifications,  figure  costs,  and  organize  an  engineering 
and  a  contract  force.  He  should  have  a  working  knowl- 
edge of  geology  and  be  able  to  test  his  road  metal. 

(e)  Give  a  series  of  lectures  on  transportation  economics 
and  cost  data  before  the  commercial  students. 

The  organization  of  boys'  clubs  throughout  the  state  is 
one  of  the  surest  ways  of  getting  the  roads  improved,  but 
this  can  be  taken  up  later. 

The  response  from  the  state  will  probably  be  slow,  and 
this  is  fortunate.  The  highway  engineer  needs  time  for  re- 
search work  before  he  can  undertake  the  responsibility  of 
advising  the  county  authorities.  No  two  localities  present 
the  same  problems,  and  the  longer  the  experience  the  engi- 
neer has  had,  the  more  will  be  realized  the  necessity  of  care- 
ful study  before  he  dares  offer  his  advice. 

All  extension  work  and  most  of  the  college  lectures  can 
be  handled  by  one  man,  but  he  cannot  handle  the  college 
class  work  at  the  same  time.  During  the  first  year  it  may 
be  possible  to  handle  both,  but  after  this  he  will  need  as- 
sistance on  the  teaching  end.  He  must  handle  the  extension 
work  alone. 


The  CHy  of  Topekn,  Knnsad,  has  Awarded  Contracts  for  pav- 
iiiB  78  blocks  with  a.sphalt  and  brick  at  an  approximate  cost  of 
$250,000. 


The   Board   of   Supervisors    of   Snnfloner   County,   Mississippi, 

has  been  asked  to  submit  to  the  voters  a  plan  to  issue  bonds  to 
the  amount  of  $750,000  for  the  construction  of  180  miles  of  con- 
crete roads. 
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COMING   MEETINGS 


May  31-June  2 — New  York  State  Conference  of  Mayors. — 
Annual  conference,  Syracuse,  N.  Y.  Secretary,  William  P. 
Capes,  New  York,  N.  Y. 

June  S-7 — National  Conference  on  City  Planning — Annual 
conference,  Cleveland,  O.  Secretary,  Flavel  Shurtleff,  19 
Congress  Street,  Boston,  Mass. 

September  4-8 — Southern  Appalachian  Good  Roads  Asso- 
ciation— Ninth  annual  convention,  Lexington,  Ky.  Secretary, 
Joseph  Hyde  Pratt,  Chapel  Hill,  N.  C. 

October  9-13 — American  Society  of  Municipal  Improve- 
ments.— Twenty-third  Annual  Convention,  Newark,  N.  J. 
Secretary,  Chas.  C.  Brown,  702  Wulsin  Bldg.,  Indianapolis, 
Ind. 


MEETINGS 


Good  Roads  Meeting  in  Maine 

A  state-wide  good  roads  meeting  was  held  at  Bangpr, 
Me.,  March  16,  with  an  unexpectedly  large  attendance.  The 
gathering  was  planned  by  the  Good  Roads  Committee  of 
the  Chamber  of  Commerce  of  Portland,  Me.,  and  the  Bangor 
Chamber  of  Commerce. 

The  meeting  was  opened  by  W.  B.  Moore,  Executive  Sec- 
retary of  the  Portland  organization,  who  introduced  the  chair- 
man. Prof.  George  T.  Files  of  Bowdoin  College. 

Aside  from  Prof.  Files,  whose  address  was  on  the  topic 
"Financing  the  Good  Roads  Movement  for  the  Future,"  the 
principal  speaker  was  Paul  D.  Sargent,  Maine  State  High- 
way Engineer.  Mr.  Sargent's  subject  was  "Federal  Aid  in 
Road  Improvement." 


The  Engineers'  Society  for  Northeastern  Pennsylvania, 
elected  the  following  officers  at  a  meeting  held  at  Scranton, 
Pa.,  March  16:  President,  A.  H.  Storrs;  First  Vice  President, 
F.  J.  Duffy;  Second  Vice  President,  J.  M.  Humphrey;  Secre- 
tary-Treasurer, T.  F.  McKenna. 


The  ninth  annual  meeting  of  the  Highway  Engineers' 
Association  of  Missouri  was  held  at  the  Coates  House,  Kansas 
City,  Mo.,  March  21,  22  and  23.  Among  the  speakers  was 
Frank  W.  Buffum,  Missouri  State  Highway  Commissioner, 
whose  topic  was  "How  to  get  Better  Results  in  Road  Build- 
ing in^Missouri." 


PERSONAL    NOTES 


B.  C.  Brennen  has  been  re-elected  City  Engineer  of  Ken- 
osha, Wis.     This  is  his  fourth  term. 

W.  L..  Benham,  of  the  Benham  Engineering  Co.,  Oklahoma 
City,  Okla.,  has  been  elected  City  Engineer  of  Blackwell, 
Okla. 

Lucius. Powers,  President  of. the  Fresno,  Cal.,  Good  Roads 
Club,  has  been  appointed  a  member  of  the  Fresno  County 
Highway  Commission. 

George  F.  Cotterill,  formerly  Mayor  of  Seattle,  Wash.,  has 
been  appointed  Chief  Engineer  of  the  Washington  State 
Highway  Department. 

W.  M.  Rodgers  has  resigned  as  Assistant  City  Engineer  of 
Racine,  Wis.,  to  take  effect  on  May  1.  Mr.  Rodgers  has 
been  in  the  city  service  for  26  years. 


James  Allen  has  been  appointed  State  Highway  Commis- 
sioner of  Washington,  to  fill  the  vacancy  caused  by  the 
resignation  of  William  R.  Roy,  noted  in  "Good  Roads" 
for  March  18. 

E.  O.  Brashear,  County  Engineer  of  Yakima  County, 
Wash.,  has  been  appointed  a  member  of  the  commission  to 
consider  the  roads  which  are  to  be  constructed  in  connection 
with  the  Ranier  National  Park  Development. 

John  A.  Bensel,  M.  Am.  Soc.  C.  E.,  formerly  New  York 
State  Engineer,  has  been  retained  by  the  City  of  Schenectady, 
N.  Y.,  in  the  matter  of  the  proposed  Great  Western  Gateway 
Bridge,  the  cost  of  which  is  estimated  at  about  $700,000. 


NEWS  OF  THE  TRADE 


F.  William  Stocker,  Inc.,  Hoboken,  N.  J.,  has  issued  a 
folder  covering  the  points  of  the  "Ankerbar"  concrete  curb 
protector.  The  folder  is  illustrated  with  half  tone  repro- 
ductions of  sections  of  the  curb  bar. 

"Roads — Their  Influence  Upon  Economic  and  Social  Con- 
ditions," is  the  title  of  a  treatise  by  S.  M.  Williams,  Sales 
Manager  of  the  Garford  Motor  Truck  Co.,  Lima,  O.,  which 
has  been  published  in  booklet  form  for  general  distribution 
by  the  company. 

The  Kno.x  Motors  Associates,  Springfield,  Mass.,  have 
issued  a  large  folder,  printed  in  two  colors  and  entitled 
"Hauling  Costs  Reduced."  It  contains  descriptive  matter 
regarding  the  Knox  tractor  and  is  illustrated  with  half  tone 
reproductions  of  the  tractor  in  use. 

The  Philip  Carey  Co.,  Lockland,  Cincinnati,  O.,  has  issued 
a  44-page  book,  printed  in  colors  and  profusely  illustrated. 
The  subject  matter  covers  the  Carey  specialties  including 
Elastite  expansion  joint.  The  leaves  of  the  book  are  remov- 
able for  filing  and  are  provided  with  filing  indices. 

The  road  building  equipment  manufactured  by  the  J.  I. 
Case  Threshing  Machine  Co.,  Racine,  Wis.,  is  described  in 
a  32-page  catalog  recently  issued.  The  line  covered  by  the 
publication  includes  road  rollers,  dump  wagons,  graders, 
scrapers,  drags,  rooters,  plows,  rock  crushers,  screens  and 
bins,  steam  and  gas  and  oil  tractors. 

■  The  Strauss  Bascule  Bridge  Co.,  Chicago,  111.,  has  recently 
issued  a  somewhat  novel  addition  to  advertising  literature. 
It  consists  of  a  16-page  booklet,  handsomely  printed,  with 
jacketed  cover,  containing  a  list  of  the  bridges  constructed 
by  the  company  and  general  information  concerning  them. 
The  booklet  is  accompanied  by  a  portfolio  containing  a  num- 
ber of  views  of  Strauss  bridges  in  the  United  States  and 
Canada. 

The  Ransome  Concrete  Machinery  Co.,  Dunellen,  N.  J., 
has  reorganized  with  E.  L.  Ransome,  founder  of  the  busi- 
ness, as  Chairman  of  the  Board  of  Directors  and  Consulting 
Engineer.  Other  officers  are  Frank  L.  Brown,  President 
and  Manager;  A.  J.  Norton,  Secretary,  and  J.  J.  Givens, 
Treasurer.  The  company  will  enlarge  and  modernize  its 
plant.  Executive  offices  have  been  opened  at  115  Broadway, 
New  York,  N.  Y. 

The  Jeflery  Manufacturing  Co.,  Columbus,  O.,  has  added 
a  new  department,  known  as  the  Contractors'  Plant  Depart- 
ment, which  will  develop  a  line  of  rock  crushing  machinery 
and  directly  associated  equipment.  A  specialty  will  be  a 
small  portable  rock  crusher  of  comparatively  large  capacity. 
The  new  department  is  in  charge  of  Leroy  A.  Kling,  formerly 
sales  manager  of  the  Road  Machinery  Department  of  the 
Wheeling  Mold  &  Foundry  Co.,  Wheeling,  W.  Va.  It  has 
been  practically  decided  to  handle  the  new  line  through 
manufactiirers'  agencies  in  various  parts  of  the  country. 
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New  York  State  Senate  Passes  Bill  for 
Maintenance  of  Highways 

The  New  York  State  Senate  has  passed  a  bill  carrying 
an  appropriation  of  13,722,000  for  the  maintenance,  of  high- 
ways throughout  the  state  except  within  the  limits  of  New- 
York   City. 

The  bill  has  already  been  passed  by  the  Assembly  and 
now  goes   to   Governor  Whitman   for  approval. 


Paving  in  Baltimore,  Maryland,  to  be 
Continued  With  Limited  Funds 

The  Paving  Commission  of  Baltimore,  Md.,  of  which  R. 
Keith  Compton  is  Chairman  and  Consulting  Engineer,  has 
awarded  contracts  for  paving  a  number  of  streets,  and  Mr. 
Compton  has  announced  that  the  work  will  be  pushed  as  in 
former   years. 

Owing  to  the  limited  amount  of  money  remaining  in  the 
paving  fund,  however,  the  number  of  streets  which  have 
been  placed  under  contract  is  small.  Under  the  terms  of  a 
bill  now  before  the  Maryland  General  Assembly,  however, 
the  city  will  be  permitted  to  capitalize  its  paving  tax  and 
it  is  hoped,  in  this  manner,  to  secure  sufficient  funds  to  ex- 
tend present  operations. 

It  was  necessary  to  make  some  change  in  the  paving  pro- 
gram as  announced  in  several  previous  issues  of  "Good 
Roads,"  owing  to  the  fact  that  the  Maryland  Court  of  Ap- 
peals freed  the  United  Railways  of  Baltimore  from  the  pav- 
ing tax  which  would  have  amounted  to  about  $1,000,000. 


P.  C.  McArdle  Will  Superintend  Paving  in 
Vermilion  County,  Illinois 

The  paving  under  the  ?1,SOO,000  bond  issue  in  Vermilion 
County,  111.,  contracts  for  which  were  awarded  recently  as 
noted  in  "Good  Roads"  for  March  25,  will  be  done  under 
the  supervision  of  P.  C.  McArdle,  Assistant  Chief  State 
Highway  Engineer,  who  has' been  loaned  to  the  county  by 
the  Illinois  State  Highway  Department.  Mr.  McArdle  pre-, 
pared  plans  for  the  paving  and  has  been  identified  with  the 
movement  for  quite  a  length  of  time. 

As  noted  in  the  issue  of  "Good  Roads"  referred  to  above, 
the  paving  comprises  141  miles  of  concrete  and  28  miles  of 
brick.  It  is  expected  that  the  work  will  be  completed  in 
about  two  years. 

The  Road  Improvement  Committee  of  Vennilion  County 
which  has  been  active  in  the  campaign  for  the  bond  issue 
and  which  has  been  continued  since  the  issue  carried,  is  com- 
posed of  the  following: 

Chairman,  O.  M.  Jones,  Danville;  W.  I.  Baird,  Jamaica; 
F.  P.  Johnson,  Hoopestown;  M.  S.  Plant,  Danville;  J.  F. 
\'an.Allen,  Collison,  and  A.  J.  Woodbury,  Danville.  John 
S.  Olmsted,  Chairman  of  the  County  Board,  and  W.  S.  Dil- 
lon, County  Superintendent  of  Highways,  are  ex-officio  mem- 
bers of  the  committee. 
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The  Use  of  the  "Snow  Alarm"  in  Philadelphia* 

By  WM.  H.  CONNELLt 

The  snow  alarm,  or  preparedness  in  the  work  of  snow 
removal,  as  it  is  generally  termed  in  the  city  of  Phila- 
delphia, was  an  innovation  introduced  by  the  Philadelphia 
Bureau  of  Highways  and  Street  Cleaning,  and  has  been 
operating  successfully  since  1912.  The  conception  and  oper- 
ation of  the  "snow  alarm"  in  Philadelphia  is  one  of  the 
unique  improvements  in  the  Bureau  of  Highways,  which  has 
resulted  in  greatly  benefiting  the  community.  Formerly  it 
was  the  custom  not  only  in  Philadelphia,  but  in  other  cities, 
to  wait  until  the  storm  was  over  before  beginning  the  work 
of  removal.  In  other  words,  the  city  did  not  begin  to  dig 
itself  out  until  after  the  storm  had  ceased.  As  a  conse- 
quence, the  traffic  was  often  very  seriously  congested.  The 
main  idea  in  the  snow  removal  organization  of  Philadelphia 
is  "preparedness."  At  any  hour  of  the  night,  as  soon  as 
the  snow  begins  to  fall,  the  Electrical  Bureau  in  City  Hall 
notifies  the  Chief  of  the  Bureau  of  Highways  and  the 
engineers  in  charge  by  telephones  in  their  respective  homes. 
One  engineer  living  in  the  central  part  of  the  city,  who  acts 
as  Principal  Assistant  to  the  Chief  in  snow  removal  work, 
then  notifies  by  telephone  the  inspectors  assigned  to  the 
snow  plows.  These  inspectors  report  at  the  stables  and 
garages  where  the  respective  plows  to  which  they  are  as- 
signed are  kept.  Each  inspector  has  the  names  and  ad- 
dresses of  the  plow  operators  and  it  is  his  duty  to  see  that 
the  contractor  or  his  representative  assigned  to  the  stable 
or  garage  makes  immediate  arrangements  to  get  these  men 
to  report  to  the  stable.  Arrangements  are  also  made  with 
the  Police  Department  to  aid  the  inspectors  in  reaching  the 
men,  and  upon  request  patrolmen  are  assigned  to  this  duty. 
When  the  plows  are  ready  to  start  work  the  inspectors 
notify  the  main  office  and  the  plows  are  kept  in  readiness 
until  ordered  to  work.  This  scheme  puts  the  department  in 
control  of  the  plows  at  the  beginning  of  the  storm. 

The  engineer  in  charge  is  in  constant  communication  with 
the  U.  S.  Weather  Bureau  and  with  the  Chief  of  the  Bureau 
of  Highways  and  as  soon  as  the  depth  of  the  snow  war- 
rants it,  the  plows  are  ordered  to  the  work.  This  engineer 
keeps  an  hourly  record  of  the  thermometer  and  barometer 
readings,  the  depth  of  snow  and  direction  of  wind,  so  that 
we  have  an  exact  history  of  every  storm. 

As  soon  as  the  indications  point  to  a  continuance  of  the 
storm  the  entire  snow  fighting  equipment  is  ordered  out, 
upwards  of  one  thousand  telephone  messages  being  sent  to 
various  parts ^f  the  city,  calling  out  squad  leaders,  inspectors, 
drivers,  teams,  laborers  and  officers  in  the  various  police 
districts,  who  aid  in  getting  out  the  men.  This  army  of 
laborers  and  teams  keeps  constantly  at  work  day  and  night 
shoveling  and  dumping  the  snow  into  sewer  manholes  and 
into  the  Delaware  and  Schuylkill  Rivers. 

Every  man  in  the  snow  removal  organization  has  a  par- 
ticular function  assigned  to  him.  For  instance,  each  dump 
inspector  knows  his  post  is  at  a  certain  dump,  and  he  knows 
just  what  to  do  when  he  gets  there;  the  driver  of  every  team 
knows  where  he  is  to  report,  at  what  point  he  is  to  start  to 
load,  and  at  what  sewer  manhole  or  wharf  he  is  to  dump 
his  loads;  and  there  is  no  confusion. 

Fighting  the  snow  at  night  during  some  of  the  storms  we 
have  had  in  the  past  three  years  is  no  easy  task  for  the 
Highway  Bureau  engineers  assigned  as  squad  leaders,  the 
inspectors  and  the  laborers,  and  it  requires  the  constant 
presence  of  the  Chief  of  the  Bureau  and  his  principal  as- 
sistants to  encourage  the  men  and  stir  up  the  necessary 
enthusiasm  to  keep  the  work  going. 


•Extract  from  a  paper  presented  at  the  Snow  Removal  Con- 
ference m   New  York  City  on  March   8,   1»1«-  ,  „.  „    .  , 

tchl»f.  Bureau  of  Highways  and  Street  Cleaning.  Philadel- 
phU.  Pa, 


In  the  central  business  section  of  the  city  snow  is  re- 
moved from  all  the  thoroughfares.  This  work  is  performed 
under  special  contracts  supplemented  by  the  regular  street 
cleaning  force  and  is  under  the  supervision  of  a  special  snow 
removal  organization  made  up  of  men  assigned  to  this  work 
from  the  regular  engineering  staff. 

Certain  main  thoroughfares  and  all  the  street  crossings 
throughout  the  entire  city  are  also  cleaned  by  the  regular 
street  cleaning  forces  and  a-  large  municipal  force  assigned 
to  the  seven  highway  district  engineers  who  supervise  this 
work.  A  large  force  is  always  employed  opening  up  the 
country  roads,  where  the  drifts  often  completely  block  traffic. 
All  told,  the  force  employed  on  snow  removal  consists  of  an 
army  of  4,000  men,  1,200  teams  and  the  advance  guard  of 
38  horse-drawn  and  20  motor  plows. 

Of  course  during  the  daytime  the  mobilization  of  the  snow 
fighting  forces  is  an  easy  matter  as  compared  with  turning 
out  this  force  at  night,  but  as  the  main  idea'  in  the  Phila- 
delphia snow  alarm  is  simply  the  practical  application  of  the 
principle  of  preparedness  in  the  work  of  snow,  removal,  the 
organization  has  been  instructed  in  the  methods  that  under 
the  circumstances  would  seem  to  be  best  adapted  to  prevent 
interruption  to  traffic  during  and  after  a  snowfall.  It  is  a 
known  fact  that  it  is  practically  impossible  to  get  a  great 
number  of  laborers  to  work  at  night  during  a  very  severe 
storm,  and  to  offset  this  great  stress  has  been  laid  on  the 
use  of  the  snowplows  to  keep  the  streets  open  to  traffic;  Of 
course,  whenever  the  storm  occurs  in  the  daytime  or  at 
night  when  the  weather  conditions  are  not  too  severe,  con- 
siderable of  the  work  is  performed  by  flushing,  sweeping  and 
shoveling  the  snow  into  sewer  manholes  and  inlets.  This 
method,  however,  could  not  be  depended  upon  in  a  storm 
such  as  the  blizzard  of  February,  1914,  as  it  would  be  prac- 
tically impossible  to  get  a  sufficient  labor  force  to  work  to 
keep  the  streets  open  to  traffic  under  such  severe  conditions 
as  existed  the  first  night  of  the  blizzard,  and  it  is  for  this 
reason  that  we  use  every  effort  to  keep  the  plows  constantly 
at  work  plowing  the  snow  to  the  side  of  the  street  during  the 
progress  of  the  storm.  This  has  enabled  us  to  keep  the 
streets  open  to  traffic  when  we  have  had  difficulty  with  the 
labor  situation.  We  have  never  had  very  great  difficulty, 
however,  in  getting  enough  laborers  and  teams  in  the  day- 
time or  at  night  to  load  the  snow  piled  at  the  side  of  the 
street  into  the  wagons  and  haul  it  to  the  dumps,  but  we  do 
not  depend  entirely  upon  getting  sufficient  laborers  to  dis- 
pose of  the  snow  by  shoveling  it  into  sewer  manholes.  This 
feature  of  the  work  is  simply  supplemental  to  the  main 
feature,  which  is  the  use  of  the  plows  to  keep  the  streets 
open  to  traffic,  and  after  four  years'  experience  with  this 
method  we  have  concluded  to  increase  the  number  of  snow- 
plows  and  place  the  main  dependence  upon  them,  as  it  takes 
very  little  time  to  get  them  on  the  work  and  it  is  possible 
to  keep  them  at  work  at  all  times,  even  during  the  most 
trying  conditions.  Of  course,  when  the  snow  is  plowed 
to  the  side  of  the  street,  it  simplifies  loading  it  in  wagons  for 
disposal. 

Early  in  the  fall  of  each  year,  the  several  division  en- 
gineers and  district  assistant  engineers  are  required  to  pre- 
pare a  complete  assignment  schedule  for  all  of  the  forces 
under  their  supervision.  This  schedule  constitutes  a  pro- 
gram of  proposed  operations  and  includes  a  definite  as- 
signment for  each  individual  employee  or  gang,  and  indicates 
in  detail  the  point  to  which  each  member  of  the  force  is  to 
report  and  just  what  duties  each  is  to  perform.  Prior  to  the 
advent  of  snow,  the  squad  leaders  are  required  to  fully 
acquaint  themselves  with  the  traffic  conditions  existing  in 
their  respective  snow  removal  districts  and  with  the  location 
and  character  of  the  assigned  dumping  places,  the  character 
of  and  the  storage  location  of  the  contractors'  equipment, 
and  the  names  and  call  addresses  of  both  the  contractors 
and  the  inspectors  assigned  to  their  respective  squads.     They 
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are  also  required  to  '■sec  that  their  inspectors  and  contractors 
are  thoroughly  in«tr  ucted  in  their  respective  dutfes  so  that 
there  will  be  no  possibility  of  misunderstanding  concerning 
any  detail  "©if  the  v/ork.  All  of  the  «ni.ploy<ees  assigned  to 
snow  reitfiov*!  work  ujiderstand  that  they  are  subject  to  call 
at  any  Ihowr  of  the  day  or  night,  an<3  in  case  of  absence  from 
their  scheduled  call-.iddresses  are  required  to  make  suitable 
airrangements  for  imjnediately  receiving  any  notice  or  order 
tto  report  for  duty  tJiat  laay  be  sent  them.  Each  gang  fore- 
;man  is  also  made  pers/onally  responsible  for  the  notification 
and  reporting  on  thft  -work  of  a  selected  number  of  the  reg- 
ular municipal  labxoirers  living  in  his  locality. 


Four  CrJjYornia  Cities  in  Project  to  Build 
$20,000,000  Bridge 

A  move.fp.ent  has  been  launched  to  connect  the  City  of 
San  Franc'.sco,  Cal.,  with  the  mainland  by  means  of  a  bridge 
across  S'an  Francisco  Bay  at  Mission  Basin.  The  Chambers 
of  Corimerce  of  San  Fr^lftcisco,  Oakland,  Berkeley  and 
AlariiitKda,  Cal.,  are  back  of  the  project. 

At  ra  rece'.it  meeting  of  the  harbor  committees  of  the  four 
o  rsanraations,  the  »5lans  for  such  a  bridge  were  explained 
ftyC'ol.  Rees,  UnJlred  States  Board  of  Harbor  Engineers,  who 
Ihas  approved  tJtem. 

The  plans  mere  prepared  by  Harlan  D.  Miller,  New  York, 
IN.  Y.  The  -proposed  bridge  would  be  about  four  miles  long 
:and  of  aa  average  height  of  30  ft.  above  the  water.  Foui: 
railway  'tracks  are  provided  for  as  well  as  two  driveways, 
one  for.  automobiles  and  the  other  for  slower-moving  ve- 
hicles. It  is  estimated  that  the  cost  of  such  a  bridge  as  the 
plans    contemplate  would  be  about  $20,000,000. 


PI  ans  for  Highway  Expenditures  in  San  Diego 
County,  California 

Completed  plans  for  the  proposed  highway  work  to  be 
■  done  in  San  Diego  County,  Cal.,  under  the  bond  issue  which 
lis  'to  'be  voted  upon  May  16,  as  noted  in  the  preceding  issue 
oaf  "Good  Roads,"  involve  the  expenditure  of  $2,101,000. 

With  this  amount  it  is  proposed  to  take  care  of  the  follow- 
ing items:  I — Repair  and  reconstruction  of  roads,  $500,000; 
.'2 — Construction  of  bridges,  $400,000;  3 — Construction  of  road 
•  on  route  of  state  highway,  $75,000;  4 — Construction  of  con- 
icrete  pavement,  $1,126,000. 

Arrcording  to  Deputy  County  Surveyor  Grumm,  the  amount 
'under  Item  No.  1  is  mainly  for  the  repair  and  reconstruction 
<of  roads  damaged  in  the  recent  floods.  Item  No.  3  covers 
'the  construction  of  approximately  60  miles  of  road  on  the 
route  of  the  state  highway,  the  state  agreeing  to  take  over 
and  maintain  this  mileage.  Item  No.  4  includes  38  miles  of 
concrete  pavement  inside  incorporated  cities  on  the  main 
roads  and  98.4  miles  in  the  county  outside  of  city  limits. 
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Qucago,    Illinois,    Engineers    Organize    for 
Military  Training 

A  number  of  prominent  engineers  and  contractors  of  Chi- 
cago, III.,  and  vicinity,  have  formed  what  is  known  as  a 
.^oint  Committee  on  Military  Engineering,  As  its  name  in- 
'dicates,  the  purpose  of  the  organization  is  to  further  the 
study  of  military  engineering  and  service  regulations  among 
engineers,   contractors   and   their  associates. 

The  committee  will  seek  to  attain  this  object  by  means  of 
courses  of  lectures,  assigned  reading,  studies  and  practical 
instruction  in  military  engineering,  instruction  in  military 
engineering  in  training  camps  and  by  such  other  means  as 
may   from   time   to   time   be   deemed   advisable. 

It  will  also  assist  engineers  to  qualify  as  officers  of  the 
National  Reserve  Corps  of  Civilian  Engineers  and  will  urge 
enlistment  in  antj  support  for  engineer  troops  of  the  Na- 


tional Guar»'j  and  such  other  organfea'tions  as  the  '^verri- 
raent  iina.:>;,    create. 

A  ipr<"jgram  has  already  b%«n  ptepated  for  a  period  extend- 
ing C'.om  April  20  to  July  25  which  incl'udes  lectures  by  offi- 
icwfs  of  the  UnitCii  States  Erigincer  Corps  and  exhibition 
<d*.ills,  terrain  exercis>es  and  'inspection  trips  under  the  dlrcc- 

tion  of  officer*  di  ^the  'Illinois  National  Guard. 

The  directors'tif'thfe  committee  are:  Wharton  Clay,  Chair- 
man; ^Robert 'W. 'Hiint,  Vice-chairman;  Robert  F.  Hall,  Sec- 
itetafy-*rreasur<jr;  Bion  J.  Arnold,  W.  W.  DeBerard,  J.  deN. 

Macomb,  Jr^  'H.  S.  Baker,  Robert  I.  Randolph  and  Vernon 

C.  Ward,  Jr. 


Contracts  Awarded  for  More  Than  90 
Miles  of  Ohio  Highways 

The  Ohio  State  Highway  Department  has  made  the  first 
important  awards  of  the  season  of  state  highway  work.  The 
amount  of  the  contracts  exceeds  $1,250,000  and  tht  Vvttrk 
covers  more  than  90  miles  of  roads  in  many  eoiintiSS. 

The  bidding  was  very  spirited  and  in  St  hurAb^r  ttf  in- 
stances  the   bids   were   considerably   betew  the  estimates. 

The  names  of  the  successful  bidders,  together  with  the 
amounts  ot  the  bids  and  the  ^g<eiieral  character  of  the  work 
are  gi>ren  belovyj 

Ashland  Couiiity-,  Savannah-Vermillion  Rd.,  constructing 
bridge,  G.  E.  S*r6tt,  Mansfield,  $6,657.58. 

Ashtahlita  County,  Cleveland-Buffalo  Rd,,  6,47  miles  brick 
H^yst^ck-Baker  Co.,  Kalamazoo,  Mich,,  $140,760.73,  Jef- 
ter^n-Andover  Rd.,  6.3  miles  brick,  T.  W.  Hadley,  Canton, 
$85,400. 

Belmont  County,  Barnesville-Hendrysburg  Rd.,  2.41  miles 
brick,  A.  Emery  &  Son,  Zanesville,  $57,396.74. 

Butler  County,  Hamilton-Middletown  Rd.,  constructing 
steel  bridge,  repairing  substructure,  gradiilg  roadway,  etc., 
Capital  Construction  Co.,  Columbus,  $3,085.45. 

■Champaign  County,  Urbana-Sidney  Rd.,  repairing  Mad 
River  Bridge,  Brookville  Bridge  Co.,  Brookville,  $1,074. 

Columbiana  County,  Cleveland-E.  Liverpool  Rd.,  0,98  mile 
brick,  Reinhardt  Bros.,  E.  Liverpool,  $20,020.95. 

Darke  County,  Celina-Greenville  Rd,,  3,08  hiiles  reinforced 
concrete,   Mueller  Construction   Co,,   Columbus,   $43,908,94, 

Erie  County,  Sandusky-Norwalk  Rd,,  2.09  miles.  Earl  Wal- 
ters, Sandusky,  brick  and  water  bound  macadam,  $28,185; 
brick,  concrete  and  macadam,  $24,^40;  reinforced  conc'rete 
and  brick,  $30,474. 

Franklin  County,  Columbus-Sandusky  Rd.,  0.72  mile  brick, 
R.  G.  Culbertson  Co.,  Richmond,  Ind.,  $45,848. 

Greene  County,  Daytoii-Chiliicothe  Rd.,  2.21  miles  water 
bound  macadam,  A.  G.  Barney,  Dayton,  $12,635. 

Guernsey  County,  Cambridge-Caldwell  Rd.,  1,25  mile  bi- 
tuminous macadam,  Sipple  &  Wolf,  Youngstown,  $12,728.85, 
National  Rd.,  7.48  miles  surface  treated  macadam,  W.  H. 
Young   Co.,    Columbus,  $96,160.15. 

Harrison  County,  Dennison-Cadiz  Rd.,  3,59  miles  water 
bound  macadam,  R,  L,  Timmons,  Cadiz,  $35,764,04, 

Holmes  County,  Columbus-Millersburg  Rd,,  1,56  mile  con- 
crete, Holmes  Construction  Co,,  Millersburg,  $24,255,83, 

Jefferson  County,  Steubenville-Cambridge  Rd.,  1,15  mile 
water  bound  macadam,  S,  T.  Frazer,  Bloomingdale,  $14,- 
833.55. 

Licking  County,  Columbus-Millersburg  Rd.,  0.55  mile  wa- 
ter bound  macadafn,   Charles  Voglemier,   Newark,  $5,509.01. 

Madison  County,  Urbana-London  Rd,,  3.07  miles  concrete 
and  0,21  mile  brick,  R,  G,  Culbertson,  Richmond,  Ind., 
$58,455. 

Mahoning  County,  Akron-Canfield  Rd.,  2.46  miles  water- 
bound  macadam,  T.  H.  Young  Construction  Co.,  W.  Austin- 
town,  $20,281.66,  Youngstown-Salem  Rd„  1,5  mile  water 
bound  macadam.  Smith  Construction  Co,,  Youngstown, 
$12,147.55. 
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Montgomery  County,  Dayton-Troy  Rd.,  1.01  mile  brick 
Brentingler  &  Anderson,  Dayton,  $21,212.  Cincinnati-Day- 
ton Rd.,  1.47  mile  brick,  R.  G.  Culbertson,  Richmond,  Ind., 
$34,040.  Dayton-Troy  Rd.,  1.29  mile  brick,  Brentingler  &  An- 
derson, Dayton,  $28,282. 

Morrow  County,  Marion-Galion  Rd.,  2.46  miles  water 
bound  macadam  and  concrete.  Mustard  Bros.,  Ada,  $23,950. 
Mt.  Gilead-Mt.  Vernon  Rd.,  J.  A.  Westrick,  Holgate,  water 
bound  macadam,  $78,000,  Grohne  Contracting  Co.,  Joliet, 
111.,  concrete,  $97,293. 

Ottawa  County,  Port  Clinton-Marblehead  Rd.,  3.5  miles. 
Gray  Bros.,  Bowling  Green,  tar  macadam,  $23,345.  Pearson 
&  Welch,  Fremont,  asphalt  macadam,  $24,429.91. 

Portage  County,  Cleveland-Kent  Rd.,  2.47  miles  concrete, 
Mueller  Construction  Co.,  Columbus,  $37,791.70. 

Sandusky  County,  Fremont-Port  Clinton  Rd.,  1.2  mile  re- 
inforced concrete,  Zeigler  &  Reardon,  Fremont,  $16,874. 
Sandusky-Clyde  Rd.,  1.09  mile  brick,  Lee  Bros.  &  Petticord, 
Clyde,  $22,706.45.  Fremont-Castalia  Rd.,  1.01  mile  watei 
bound  macadam,  Pearson  &  Welch,  Fremont,  $7,994.58. 

Scioto  County,  Ohio  River  Rd.,  2.95  miles,  Sherridan  & 
Kirk,  Portsmouth,  brick  on  concrete,  $62,052.89;  brick,  rolled 
foundation,  $52,079.42;  asphalt  macadam,  $36,759.95;  tar  mac- 
adam, $36,759.96. 

Seneca  County,  Tiffin-Bellevue  Rd.,  1.59  mile  water  bound 
macadam,  B.  D.  Knepper,  Tiffin,  $13,999.40.  Upper  Sandusky- 
Bellevue  Rd.,  2.46  miles  water  bound  macadam,  W.  H.  and 
H.  G.  Souder,  Fostoria,  $19,587. 

Summit  County,  Akron-Medina  Rd.,  1.62  mile  brick,  Mor- 
gan Bros.,  Ravenna,  $32,000. 

Tuscarawas  County,  Newcomerstown-Uhrichsville  Rd., 
0.82  mile  brick,  J.  T.  Norman  &  Son,  Lafayette,  $14,867.  Ca- 
nal Dover-Millersburg  Rd.,  1.64  mile  reinforced  concrete. 
Pace  Bros.,  Cleveland,  $23,480.  Canal  Dover-Wooster  Rd., 
1  mile  brick,  Holmes  Construction  Co.,  Millersburg,  $15,- 
505.42. 

Wayne  County,  Massillon-Wooster  Rd.,  5.83  miles  brick, 
Richard  Shaffer  Co.,  Findlay,  $76,500. 

Williams  County,  W.  Unity  and  Montpelier  Rd.,  1.94  mile 
water  bound  macadam  and  reinforced  concrete,  Zeller  & 
Daum,  Swanton,  $19,985.88. 

Lake  County,  Painesville-Warren  Rd.,  1.52  mile  asphalt 
treated  macadam,  J.  C.  Devine  Cd.,  Alliance,  $10,990. 


PERSONAL    NOTES 


COMING   MEETINGS 


May  31-June  2— New  York  State  Conference  of  Mayors.— 

Annual  conference,   Syracuse,   N.   Y.     Secretary,  William   P. 
Capes,  New  York,  N.  Y. 

June  5-7 — National  Conference  on  City  Planning — Annual 
conference,  Cleveland,  O.  Secretary,  Flavel  Shurtleff,  19 
Congress  Street,  Boston,  Mass. 

June  27-30 — American  Society  of  Civil  Engineers. — Annual 
meeting,  Pittsburgh,  Pa.  Secretary,  Charles  Warren  Hunt, 
220  West  57th  St.,  New  York,  N.  Y. 

June  27- July  1 — American  Society  for  Testing  Materials- 
Annual  meeting,  Atlantic  City,  N.  J.  Secretary,  Edgar  Mar- 
burg, University  of  Pennsylvania,  Philadelphia,   Pa. 

September  4-8 — Southern  Appalachian  Good  Roads  Asso- 
ciation— Ninth  annual  convention,  Lexington,  Ky.  Secretary, 
Joseph  Hyde  Pratt,  Chapel  Hill,  N.  C. 

October  9-13 — American  Society  of  Municipal  Improve- 
ments.— Twenty-third  Annual  Convention,  Newark,  N.  J. 
Secretary,  Chas.  C.  Brown,  702  Wulsin  Bldg.,  Indianapolis, 
Ind. 


Frank  Lotz  has  been  a*ppointed  City  Engineer  of  Vader, 
Wash. 

S.  A.  Cobb  has  been  appointed  Highway  Engineer  of 
Clackamas   County,   Ore. 

R.  T.  Wells  has  resigned  as  City  Engineer  of  Parsons, 
Kan.,  to  go  into  private  practice  at  Bartlesville,  Okla. 

Ernest  P.  Goodrich  has  resigned  as  Consulting  Engineer 
of  the  Borough  of  Manhattan,  New  York,  N.  Y.,  to  engage 
in  private  practice. 

H.  O.  Halbert  has  resigned  as  Assistant  Road  Engineer 
of  Baltimore  County,  Md.,  to  join  George  W.  Drury,  a 
bridge  contractor  in  New  York,  N.  Y. 

Ralph  L.  Rizer,  who  has  been  Assistant  City  Engineer  of 
Cumberland,  Md.,  has  been  appointed  City  Engineer  by  the 
newly  elected  City  Commission. 

A.  R.  Cullamore  has  resigned  from  the  Engineering  De- 
partment of  Toledo  University  to  become  Dean  of  the  En- 
gineering Department  of  Delaware  College. 

Samuel  L.  Green  has  been  appointed  Assistant  Road  En- 
gineer of  Baltimore  County,  Md.,  to  succeed  H.  O.  Halbert, 
whose  resignation  is  noted  elsewhere  in  this  column. 

H.  L.  Dougherty  has  been  appointed  Superintendent  of 
Highways  in  Washington  County,  Pa.  He  has  been  attached 
to  the  forces  of  the  Pennsylvania  State  Highway  Depart- 
ment for  the  past  four  years. 


NEWS  OF  THE  TRADE 


The  Indiana  Paving  Brick  &  Block  Co.,  Brazil,  Ind.,  has 
been  added  to  the  list  of  licensees  of  the  Dunn  Wire-Cut 
Lug  Brick  Co.,  Conneaut,   O. 

The  Packard  Motor  Car  Co.,  Detroit,  Mich.,  has  issued 
Catalog  B,  covering  the  Packard  chainless  motor  trucks  of 
from  two  to  four  and  one-half  tons  capacity. 

Catalog  No.  2,  recently  issued  by  the  J.  D.  Fate  Co., 
Plymouth,  O.,  describes  the  Plymouth  gasoline  industrial 
locomotive  and  contains  numerous  half  tone  illustrations  of 
the  locomotive  and  its  various  parts. 

The  Koehring  Machine  Co.,  Milwaukee,  Wis.,  announces 
the  removal  of  two  of  its  Pacific  Coast  branches.  The  Port- 
land, Ore.,  address  is  now  254  East  Hawthorne  Avenue,  and 
the  Seattle,  Wash.,  branch  is  now  located  at  1208  Western 
Avenue. 

The  Heltzel  Steel  Form  &  Iron  Works,  Warren,  O.,  has 
issued  a  booklet  bound  in  the  form  of  a  set  of  specifications 
and  detailing  the  advantages  of  the  Heltzel  hanging  system 
of  concrete  road  forms.  The  publication  is  illustrated  with 
half  tone  reproductions  of  the  various  forms  in  use. 

E.  I.  duPont  deNemours  &  Co.,  Wilmington,  Del.,  have 
just  issued  a  book  on  clay  blasting,  which  contains  some 
valuable  and  interesting  information.  In  addition  to  full 
information  on  the  use  of  explosives,  some  of  the  points 
covered  in  the  book  are  digging  clay,  stripping,  blasting 
down  shale  and  draining  clay  pits.  The  book  is  intended 
for  free   distribution. 


The  Albemarle-SalUbnry  Highway  Amoclatlon  was  formed 
recently  at  Albemarle,  N.  C.  J.  A.  Groves  and  A.  L.  Patterson, 
both    of   Albemarle,    are   respectively    President   and   Secretary. 


Columbia  Unlvernlty,  New  York,  N.  Y.,  will  hereafter  confer 
the  decree  of  Ma.ster  of  Science  on  graduate  engineering 
students  who  satisfactorily  complete  the  graduate  course  In 
highway  engineering.  Since  1911  such  graduate  students  have 
been  candidates  for  the  degree  of  Master  of  Arts. 
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Bond  Issues  for  Road  Construction  in 
Tennessee  Counties 

Several  counties  of  Tennessee  are  making  provision  for 
extensive  road  work  during  the  present  season  and  a 
number  of  bond  issues  have  been  planned  for  the  purpose 
of   financing  the   undertakings. 

Obion  County  will  vote  in  May  on  an  issue  of  $500,000 
to  construct  160  miles  of  roads.  Humphreys  County  con- 
templates an  issue  of  $200,000.  Henry  County  will  have  an 
election  in  August  on  a  $250,000  issue.  Hardin  County  will 
vote  June  3  on  an  issue  of  $100,000.  There  will  be  an  elec- 
tion in  Morgan  County  May  20  on  an  issue  of  a  similar 
amount  and  the  authorities  of  Chester  County  will  call  an 
election   on   a   $100,000   issue. 


Pennsylvania  Boroughs  Not  to  Receive  Aid 
From  State 

The  Pennsylvania  State  Highway  Department  has  been 
informed  by  the  State  Attorney  General's  Department  that 
it  is  not  permitted  to  construct  or  improve  as  a  state  aid 
highway  any  section  of  a  state  highway  route  within  the 
limits  of  a  borough  or  a  township.  This  opinion  upsets  the 
plan  under  which  the  State  Highway  Department  has  been 
working. 

As  a  result,  a  number  of  the  boroughs  and  townships 
wherein  the  State  Highway  Department  has  planned  to  do 
work  during  the  coming  season  will  be  deprived  of  the  oppor- 
tunity to  gain  improved  highways. 

The  Attorney  General's  Department  also  ruled  that  on 
sections  of  the  state  highway  already  constructed  within  the 
limits  of   a   borough,  the   borough   is  liable  for  the   cost  of 


Appropriation  of  $3,000,000  for  Maryland 
Roads  and  Bridges 

The  Maryland  General  Assembly  passed  a  bill  introduced 
by  Senator  Harrison,  Chairman  of  the  Committee  on  Roads 
and  Highways,  providing  for  a  bond  issue  of  $3,000,000  for 
the  construction  of  roads   and  bridges. 

It  is  intended  to  use  the  money  for  the  purpose  of  com- 
pleting gaps  in  the  state  road  system  and  for  building 
bridges  in  Cecil  County  and  across  Sinepuxent  Bay  at 
Ocean  City. 


Minnesota  Plans  to  Improve  a  Large  Mileage 
of  Roads 

According  to  figures  prepared  in  the  office  of  the  Minnesota 
State  Highway  Commission,  the  state  will  improve  more 
than  3,000  miles  of  roads  during  the  current  year. 

It  is  planned  to  gravel  about  1,000  miles  and  an  aggregate 
of  more  than  2,000  miles  will  be  graded  and  otherwise  im- 
proved.    The   cost  is   estimated   at  $7,453,451. 

A  number  of  the  counties  of  the  state  have  notified  the 
commission  of  their  intention  to  improve  1,832. miles  of  roads. 
Winona  County  will  issue  bonds  to  the  amount  of  $500,000 
and  a  bond  issue  of  $2,000,000  'is  being  urged  in  Hennepin 
County. 


Important  Grade  Crossing  Elimination  in 
Western  New  York 

The  Public  Service  Commission  for  the  Second  District 
of  New  York  State  has  ordered  the  elimination  of  the 
Harlem  Ave.  grade  crossing  in  Sloan,  Erie  County.  This 
has  been  described  as  one  of  the  most  dangerous  crossings 
in  the  state,  there  being  57  railroad  tracks  crossing  one 
of  the  main  automobile  routes. 

The  commission's  order  provides  for  the  con-struction  of 
a  viaduct,  approximately  a  quarter  of  a  mile  long,  across 
the  railroad  tracks.  The  cost  will  be  about  $400,000  of 
which  $100,000  will  be  paid  out  of  the  state  grade  crossing 
fund. 

According  to  present  plans  the  viaduct  will  be  of  steel 
with  concrete  flooi;  and  will  have  a  24-ft.  brick  roadway 
and  one  6-ft.  sidewalk.  The  approaches  will  be  constructed 
with  a  4  per  cent,  grade  and  will  be  paved  with  macadam. 

In  connection  with  the  elimination  plans,  the  Lackawanna 
Railroad  has  offered  to  construct  an  undergrade  crossing 
at  Lovejoy  St.,  west   of  Harlem  Ave. 
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Additional  Street  Work  to  Be  Let  in 
Philadelphia,  Pennsylvania 

In  addition  to  street  work  recently  awarded  by  the 
Bureau  of  Highways,  Philadelphia,  Pa.,  as  noted  in  "Good 
Roads"  for  April  15,  the  city  will  receive  bids  next  Tuesday 
for  work  the  estimated  cost  of  which  is  figured  at  $279,340. 

The  largest  item  on  the  present  list  is  $83,165  for  grading 
and  the  next  is  $54,175  for  asphalt  paving.  Other  items  are 
asphalt  repaving,  vitrified  and  granite  block  paving,  sur- 
facing and  resurfacing  with  water  bound  macadam,  painting 
and  repairing  bridges.  There  is  an  item  of  $36,000  for  the 
improvement  of  Oxford  Ave. 


Governor  Fielder  of  New  Jersey  Signs 
$7,000,000  Road  Bill 

A  bill  authorizing  a  bond  issue  of  $7,000,000  for  public  road 
purposes,  has  been  signed  by  Governor  Fielder  of  New  Jer- 
sey and  will  be  submitted  for  the  approval  of  voters  at  the 
November  election. 

The  bill  originated  in  the  State  Senate  and  there  was  some 
question  as  to  its  constitutionality  on  this  account,  the  New 
Jersey  law  providing  that  revenue  raising  measures  shall 
have  their  origin  in  the  Assembly.  The  State  Attorney  Gen- 
eral's Department,  however,  decided  that  the  bill  did  not  con; 
flict  with  the  law. 


Active  Preparations  for  Good  Roads  Day  in 
Pennsylvania  Counties 

The  work  of  preparation  for  the  observance  of  Good 
Roads  Day  in  Pennsylvania  is  being  actively  prosecuted  by 
the  counties  of  thei*  state.  County  organizations  which  were 
formed  last  year  for  the  arrangement  of  details,  have  been 
reorganized  for  the  purpose  of  making  this  year's  observ- 
ance of  the  day  a  success. 

Governor  Brumbaugh  who,  as  stated  in  the  issue  of 
"Good  Roads"  for  April  8,  has  set  May  25  as  the  date  for 
the  state-wide  observance  of  Good  Roads  Days,  has  placed 
himself  at  the  disposal  of  the  Pennsylvania  State  Highway 
Department  for  work  on  the  roads. 


Merced  County,  California,  Plans  to  Build 
Concrete  Highways 

Tentative  plans  for  building  approximately  100  miles  of 
concrete  highways  have  been  made  by  the  Board  of 
Supervisors  of  Merced  County,  Cal.,  and  preliminary  steps 
have  been  taken  looking  to  the  issuance  of  bonds  to  defray 
the  cost  of  construction. 

Inasmuch  as  a  state  highway  bond  issue  is  to  be  voted 
on  in  California  at  the  November  election,  the  Merced 
County  authorities  have  decided  to  withhold  the  proposed 
county  bonds  until  information  with  regard  to  the  exact 
course  of  the  state  system  is  made  available  by  the  State 
Highway   Department. 

Peruvian  Government  Grants  Concession 
For  a  Mountain  Road 

The  Government  of  Peru  has  granted  to  Adolfo  Hilfiker 
a  concession  for  the  construction  of  a  pack  road  from  the 
station  of  Urcos  on  the  Juliaca-Cuzco  Railway  and  a  point 
on  the  River  Querene  or  the  River  Madre  de  Dios.  The 
road  will  be  approximately  125  miles  long  and  8  ft.  wide. 

The  concession  provides  that  where  swamps  are  en- 
countered they  must  be  drained  and  the  roadway  laid  with 
»tone.  Streams  must  be  bridged  or  rafts  and  canoes  pro- 
vided for  crossing.  Much  of  the  road  will  run  through 
dense  forests  which  will  have  to  be  cleared.  Way  stations 
must  be  constructed  every   15  miles  and   freight  in  transit 


may  be  stored  at  these  buildings  free  of  charge  for  ten 
days  or  less.  No  toll  is  to  be  collected  and  the  concession- 
aire agrees  to  keep  the  road  in  condition  for  a  period  of  30 
years,  at  the  end  of  which  time  it  is  to  revert  to  the  gov- 
ernment. A  telephone  and  a  telegraph  line  are  to  be  in- 
stalled and  communication  must  be  furnished  to  the  gov- 
ernment  free    of   charge. 

In  consideration  of  the  service,  the  government  grants 
to  the  concessionaire  the  absolute  ownership  of  2,471  acres 
of  mountain  land  for  each  kilometer  of  road  constructed,  or 
a  total  of  nearly  500,000  acres.  The  government  also 
agrees  to  grant  no  concession  for  competing  roads  within 
15  years.     The  road  must  be   completed  within   four  years. 


State  of  Ohio  Calls  for  Bids  on  Large  Amount 
of  Road  Work 

Bids  are  to  be  received  on  Friday  of  next  week  by  Clinton 
Cowen,  State  Highway  Commissioner  of  Ohio,  for  highway 
work  in  twenty-four  counties  of  the  state.  The  work  in- 
cludes approximately  81.84  miles  of  road  construction  of 
various  materials  and  the  cost,  according  to  estimates,  will 
run   considerably  over  $1,000,000. 

Most  of  the  contracts  include  bridge  and  culvert  con- 
struction as  well  as  road  work,  and  all  are  set  for  com- 
pletion at  dates  ranging  between  August  1  and  December  1. 
The  various  items  and  estimates  and  the  counties  in  which 
the  work  will  be  done,  are  as  follows: 

Champaign,  1.56  mile  water  bound  macadam,  $13,059.16; 
Clark,  4.35  miles  surface  treated  macadam,  $48,619.83,  alter- 
nate estimate  on  water  bound  macadam,  $43,718.31;  Colum- 
biana, 3.01  miles  bituminous  macadam,  $33,968.45;  Craw- 
ford, 1.69  mile  brick,  monolithic  type,  $33,490.96;  1.03  mile 
brick,  monolithic  type,  $20,728.60,  alternate  estimate  on 
semi-monolithic  type,  $21,142.60;  0.5  mile  brick,  $10,563.12; 
Delaware,  0.97  mile  bituminous  macadam,  $12,117.15,  alter- 
nate estimate  on  reinforced  concrete,  $14,931.95;  3.72  miles 
bituminous  macadam  and  reinforced  concrete,  $38,362.05, 
alternate  estimate  on  reinforced  and  plain  concrete,  $37,- 
360.64;  1.90  mile  bituminous  macadam,  $22,555.05,  alternate 
estimate  on  reinforced  concrete,  $31,379.55;  Franklin,  0.76 
mile  brick,  semi-monolithic  type,  $50,455.11;  Geauga,  2.97 
miles  concrete,  $35,910.61;  2.50  miles  concrete  and  brick, 
$29,055.70,  alternate  estimate  on  brick,  $29,338.84;  Greene, 
5.67  miles  water  bound  macadam,  $34,235.64;  Jefferson, 
0.90  mile  water  bound  macadam,  $14,556;  0.72  mile  brick, 
$22,867.76;  Knox,  2.06  miles  water  bound  macadam,  $22,- 
978.51,  alternate  estimate  on  bituminous  macadam,  $26,- 
708.83;  4.18  miles  water  bound  macadam,  $49,011.59,  alter- 
nate estimate  on  bituminous  macadam,  $57,253.67;  Logan, 
4.15  miles  water  bound  macadam,  $28,350.50;  Mahoning, 
1.31  mile  water  bound  macadam,  $12,235.70;  Mercer,  3.08 
miles  reinforced  concrete,  $45,422.64;  Miami,  5.03  miles 
bituminous  macadam,  $52,756,  alternate  estimate  on  rein- 
forced concrete,  $70,780.10;  Monroe,  1.92  mile  bituminous 
macadam,  $34,333.68;  Muskingum,  1.35  mile  brick,  $27,480.51; 
Portage,  2.40  miles  brick,  $40,539.50,  alternate  estimate  on 
concrete,  $32,236;  Ross,  1.02  mile  brick,  $14,498.94;  Stark, 
5.78  miles  brick,  $135,661.78;  Tuscarawas,  2.37  miles  brick, 
$49,168.93;  Union  0.21  mile  reinforced  concrete,  $3,352.94; 
Washington,  2.03  miles  tar  bound  or  asphalt  bound  macadain 
$31,511.81  for  tar,  $32,464.56  for  asphalt;  Wood,  10.75  miles 
bituminous  macadam  or  bituminous  concrete,  $96,702.65  for 
bituminous  macadam,  $106,928.45  for  bituminous  concrete, 
asphalt,  and  $104,656.05  for  bituminous  concrete,  tar.  Main- 
tenance and  Repair  Department,  Ashland  County,  1.55 
mile  resurfacing  with   water  bound   macadam,  $18,786.13. 

The  Ohio  State  Highway  Department  recently  awarded 
contracts  for  more  than  90  miles  of  road  construction  as 
noted  in  the  preceding  issue  of  "Good  Roads." 
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Plan  to  Free  Toll  Bridges  Across  the 
Delaware  River 

The  states  of  Pennsylvania  and  New  Jersey  are  acting 
in  concert  in  an  effort  to  free  16  toll  bridges  across  the 
Delaware    River   between   the   two   states. 

Appropriations  of  $100,000  each  have  been  made  by  the 
legislatures  of  the  two  states  and  the  work  of  freeing  the 
bridges  will  commence  immediately  the  money  is  available. 
A  commission  known  as  the  New  Jersey  and  Pennsylvania 
Free  Bridge  Commission  has  charge  of  the  details. 

It  is  planned  to  have  the  legislature  of  each  stqte  appro- 
priate $100,000  annually  for  five  years,  including  the  present 
appropriations,  making  a  total  of  $1,000,000  which,  it  is 
believed,  will  be  sufficient  to  accomplish  the  work  con- 
templated. 


Eight  Bridges  to  Cost  Wyandotte  County, 
Kansas,  $1,727,000 

Wyandotte  County,  Kan.,  has  planned  the  construction 
of  eight  bridges  over  the  Kaw  River  to  replace  those 
c'estroyed  by  floods,  the  cost  of  which  will  be  $1,727,000 
and  will  be  met  by  bond  issues. 

Some  of  the  bridges  have  been  completed  and  others 
are  under  construction.  The  cost  of  the  separate  items  of 
the    bridge    building   program    is    shown    below. 

Bridge.  Cost. 

Southern     $125,000 

Fifth    Street    30,000 

James   Street    16T),000 

West  Kansas  Avenue    227,500 

Turner    40,000 

East   Kansas  Avenue    (23d   Street; 500,000 

Central  Avenue   600  000 

Argentine    (12th   Street)    45^000 

Total     $1,727,000 


Chicago,   Illinois,   Has   Provided   for   Large 
Yardage  of  Brick  Pavement 

According  to  statistics  compiled  by  the  Paving  Brick 
Publicity  Bureau,  Chicago,  111.,  that  city  had  provided  for  a 
total  of  1,950,680  sq.  yds.  of  brick  paving  up  to  April  IS. 

Of  this  yardage  105,425  sq.  yds.  are  already  under  contract. 
The  remainder  is  in  various  stages  of  preliminary  progress. 
The  exact  status  of  the  entire  yardage  is  shown  in  the  fol- 
lowing  table: 

„  ,,       ,  ^        „  ,  Sq.  Yds.  Sq.  Yds. 

Estimates  ordered  on  new  work: 

Streets     413,706 

Alleys     549,000 

T,  .,.,,•,_.  962,706 

Passed   publm  hearings: 

Streets  " 141,682 

Alleys     69,000 

"^^^^■^^  21ft  fiR^ 

Ordinance  passed  by  Council: 

Streets     203,877 

Alleys  99,000 

Pending  in  Court:  302,877 

Streets    239,560 

Alleys     91,000 

. ,  ^^rt    R  (^  ft 

Confirmed   by  Court  but  not  contracted  for: 

Streets     8,605 

Alleys     29,765 

Work  under  contract   106|425 

Total     1,950,680 


Proposed  Connection  With  the  Southfield 
Boulevard,  Staten  Island,  New  York 

At  a  meeting  of  the  Board  of  Estimate  and  Apportion- 
ment of  New  York  City,  held  last  week,  a  resolution  was 
adopted  which  makes  possible  the  construction  of  a  part  of 
the  necessary  connecting  highway  between  Broad  street, 
Stapleton,  and  the  northerly  end  of  Southfield  Boulevard  in 
the  Borough  of  Richmond,  New  York  City. 

Some  years  ago,  before  Staten  Island  was  a  part  of  the 


City  of  New  York,  a  number  of  property  owners  presented  to 
the  County  of  Richmond  the  right  of  way  for  a  boulevard 
about  7  miles  long  running  northerly  and  southerly  from  a 
point  a  few  miles  northeast  of  Tottenville  to  a  point  a  few 
miles  southerly  of  Stapleton.  The  highway— Southfield 
Boulevard— was  built  and  at  present  is  a  well  macadamized 
street,  100  ft.  in  width,  and  if  supplied  with  the  proper  con- 
necting highway  at  either  end  would  form  part  of  a  through 
route  between  New  York  and  New  Jersey  shore  points. 

The  resolution  adopted  by  the  Board  of  Estimate  auth- 
orizes the  city  to  vest  title  in  certain  damage  parcels  on  the 
westerly  side  of  Riker  St.,  which  extends  from  Broad  St., 
Stapleton,  toward  the  northerly  end  of  Southfield  Boulevard. 
By  this  action  the  street  will  be  made  75  ft.  wide  from  Broad 
St.  to  the  Garibaldi  Memorial  at  Rosebank. 

When  this  is  improved  there  will  however  remain  a  stretch 
of  something  over  a  mile  and  a  half  between  the  Garibaldi 
Memorial  and  the  northerly  end  of  the  boulevard.  Plans  for 
the  construction  of  a  boulevard  over  this  distance  were  made 
some  time  ago,  but  owing  to  a  technical  defect  in  the  pro- 
ceedings which  was  discovered  after  the  appointment  of 
commissioners,  the  work  was  never  done.  Now  that  the 
Riker  St.,  or  Rosebank  Ave.,  matter  has  been  settled,  the 
improvement  of  the  remaining  link  is  being  urged  by  property 
owners  along  Southfield  Boulevard,  and  by  others  interested 
in  the  development  of  Staten  Island. 


NEWS    NOTES 


The  Bond  Commission  of  Norfolk,  Va.,  has  awarded  contracts 
for   concrete  roads  involving  the  expenditure  of   $140,000. 


The  Board  of  SnperTlsors  of  Herkimer  County,  N.  Y.,  has  ap- 
proved plans  for  35.06   miles  of  roads   to   cost   $275,000. 


The  Department  of  Pnblic  Improvements,  Allentown,  Pa- 
plans  to  lay  approximately  55,000  sq.  yds.  of  pavements  thlii 
season. 


The  Voters  of  Kane  County,  III.,  have  voted  against  a  prop- 
osition to  issue  bonds  to  the  amount  of  $1,500,000  for  the  con- 
struction of  roads. 


The  Fiscal  Court  of  Scott  County,  Ky.,  has  decided  upon  the 
reconstruction  of  56  miles  of  inter-county  seat  highways  with 
the  proceeds  of  a  $100,000  bond  issue. 


County  Bngrlneer  George  C.  Diehl  of  Erie  County,  N.  Y..  has 

submitted  to   the  Board  of  Supervisors  a  list  of  15   roads    ag- 
gregating 101.29  miles,  to  be  improved  In  1917 


The  Lafayette  County  Good  Roads  Association  has  been  or- 
ganized at  Oxford,  Miss.,  with  the  following  officers:  President 
C.  E.  Sisk;  secretary,  c.  C.  Hughes;  treasurer,  S.  H.  Logan. 


The  New  York  State  Senate  has  passed  a  bill  permitting  the 
Board  of  Supervisors  of  Onondaga  County  to  purchase  the 
right  of  way  for  a  highway  from  Syracuse  to  the  State  Fair 
Grounds.  The  highway  will  cost  about  $400,000  of  which  65 
per  cent,  will  be  paid  by  the  State. 


The  dnPont-Davls  Road  Photograph  Prlie  Contest  has  re- 
cently been  announced  by  the  National  Highways  Association. 
According  to  the  announcement,  cash  prizes  to  the  amount  of 
$2,600  will  be  given  for  photographs  of  roads.  The  photographs 
will  be  Judged,  it  is  stated,  "first  upon  their  merit  in  showing 
road  conditions  (good  or  bad);  second,  pictorial  interest;  third, 
photographic  excellence."  The  prizes  consist  of  one  first  prize 
of  $500,  five  second  prizes  of  $100  each,  twenty  third  prizes 
of  $25  each,  forty  fourth  prizes  of  $15  each,  and  one-hundred 
fifth  prizes  of  $5  each.  The  competition  is  open  to  anyone 
and  entries  should  be  addressed  to  "Good  Roads  Everywhere" 
Photographic  Contest,  National  Highways  Association.  Wash- 
ington, D.  C.  The  prizes  were  subscribed  by  Gen.  Coleman 
duPont.  Chairman  of  the  Board  of  National  Councillors  of  the 
National  Highways  Association,  and  Charles  Henry  Davis, 
Prejldent  of  that  organization.  .    .        r 
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COMING   MEETINGS 


May  10-12 — Michigan  State  Good  Roads  Association — 
Annual  meeting,  Battle  Creek,  Mich.  Secretary,  A.  A, 
Anderson,   Hastings,   Mich. 

May  31-June  2 — New  York  State  Conference  of  Mayors. — 
Annual  conference,  Syracuse,  N.  Y.  Secretary,  William  P. 
Capes,  New  York,  N.  Y. 

June  5-7 — National  Conference  on  City  Planning — Annual 
conference,  Cleveland,  O.  Secretary,  Flavel  ShurtleflF,  19 
Congress  Street,  Boston,  Mass. 

June   20-22. — North    Carolina    Good   Roads    Association — 

Annual     convention,     Wilmington,     N.     C.       Secretary,    Dr. 
Joseph  Hyde  Pratt,  Chapel  Hill,  N.  C. 

June  27-30 — American  Society  of  Civfl  Engineers. — Annual 
meeting,  Pittsburgh,  Pa.  Secretary,  Charles  Warren  Hunt, 
220  West  S7th  St.,  New  York,  N.  Y. 

June  27-July  1 — American  Society  for  Testing  Materials — 
Annual  meeting,  Atlantic  City,  N.  J.  Secretary,  Edgar  Mar- 
burg, University  of  Pennsylvania,  Philadelphia,  Pa. 

September  4-8 — Southern  Appalachian  Good  Roads  Asso- 
ciation— Ninth  annual  convention,  Lexington,  Ky.  Secretary, 
Joseph  Hyde  Pratt,  Chapel  Hill,  N.  C. 

October  9-13 — American  Society  of  Municipal  Improve- 
ments.— Twenty-third  Annual  Convention,  Newark,  N.  J. 
Secretary,  Chas.  C.  Brown,  702  Wulsin  Bldg.,  Indianapolis, 
Ind. 

February  5-9,  1917 — American  Road  Builders'  Association — 
Fourteenth  Annual  Convention;  Seventh  American  Good 
Roads  Congress  under  the  auspices  of  the  A.  R.  B.  A.,  and 
Eighth  National  Good  Roads  Show  of  Machinery  and  Mate- 
rials, Mechanics'  Hall,  Boston,  Mass.  Secretary,  E.  L.  Pow- 
ers, ISO  Nassau  St.,  New  York,  N.  Y. 


American  Road  Builders'  Association 

At  a  meeting  of  the  Board  of  Directors  of  the  American 
Road  Builders'  Association,  held  at  the  Hotel  Astor,  New 
York.  N.  Y.,  on  Thursday  evening,  it  was  decided  to  hold 
the  1917  convention  of  the  association  in  Mechanics'  Hall, 
Boston,  Mass.,  during  the  week  beginning  February  5,  1917. 

The  decision  was  reached  after  carefully  weighing  the  ad- 
vantages of  several  other  cities  and  the  invitation  of  the 
City  of  Boston,  as  represented  by  Mayor  Curley  and  the 
Boston  Chamber  of  Commerce,  was  finally  accepted  because 
it  was  felt  that  Boston  is  to  some  extent  the  center  of  road 
building  activities,  owing  to  the  advanced  position  occupied 
by  Massachusetts  in  the  road  building  field. 

The  facilities  aflForded  by  Mechanics'  Hall  for  a  convention 
of  this  character  are  described  as  being  little  short  of  ideal. 
The  hall  is  well  lighted  and  heated  and  contains  ample  floor 
space  for  almost  any  number  of  exhibitors.  It  is  within 
easy  walking  distance  of  the  leading  hotels  and  the  conven- 
tion hall  is  conveniently  located  over  the  main  exhibition  hall. 

This  will  be  the  14th  annual  convention  of  the  A.  R.  B.  A.. 
with  which  will  be  combined  the  Seventh  American  Good 
Roads  Congress  and  the  Eighth  National  Good  Roads  Show 
of  Machinery  and  Materials. 


State- Wide  Road  Meeting  in  Michigan 

Plans  are  being  made  for  a  state-wide  good  roads  meet- 
ing to  be  held  at  Battle  Creek.  Mich..  May  10.  11  and  12. 
under  the  auspices  of  the  Michigan  State  Good  Roads  As- 
sociation, which  will  hold  its  annual  meeting  at  the  same 


time.  It  is  expected  that  each  county  of  the  state  will  send 
delegates  and  that  the  various  good  roads  organizations  of 
the  state  will  be  represented. 

The  program  has  not  yet  been  completed,  but  it  is  expected 
that  addresses  will  be  made  by  Governor  Ferris,  State  High- 
way Commissioner  Rogers,  and  Edward  N.  Hines,  Chairman 
of  the  County  Road  Commission  of  Wayne  County,  Mich. 

It  is  planned  to  have  an  exhibition  of  road  making  ma- 
chinery and  materials.  In  this  connection  the  United  States 
Department  of  Agriculture  has  tendered  an  exhibit  of  models 
of  road  construction. 


North  Carolina  Good  Roads  Association 

Tlie  annual  convention  of  the  North  Carolina  Good  Roads 
Association  will  be  held  at  Wilmington,  N.  C,  June  20,  21 
and  22.  Plans  are  being  made  by  the  Board  of  County  Com- 
missioners of  New  Hanover  County,  N.  C,  and  the  Chamber 
of  Commerce  of  Wilmington,  to  insure  its  success. 

The  program  has  not  been  completed,  but  it  is  expected 
that  one  day  will  be  designated  as  "Governor's  Day,"  when 
Governor  Locke  Craig  will  be  present. 


MEETING 


Florida  State  Good  Roads  Association 

The  19th  annual  convention  of  the  Florida  State  Good 
Roads  Association  was  held  at  St.  Augustine,  Fla.,  March 
23  and  24,  with  F.  O.  Miller,  President  of  the  organization, 
presiding. 

Edward  Scott,  Chairman  of  the  Florida  State  Road  De- 
partment, was  one  of  the  principal  speakers,  his  subject 
being  "Methods  of  the  Florida  State  Road  Department,  and 
Work  Contemplated." 

A  committee  of  three  was  appointed  by  the  President  to 
confer  with  the  State  Road  Commission  with  regard  to  the 
establishment  of  a  state  brick  plant. 

President  Miller  and  Secretary  J.  P.  Clarkson  declined  re- 
election and  the  following  officers  were  chosen  to  serve 
during  the  ensuing  year: 

President,  A.  W.  Corbett,  St.  Augustine;  Vice  President, 
Dr.  J.  P.  Benton,  Gainsville;  Treasurer,  H.  G.  Aird,  Jackson- 
ville;  Secretary,  S.  T.   Kidder,   St.  Augustine. 

It  was  decided  to  hold  the  next  annual  meeting  at  Talla- 
hassee at  a  date  to  be  set  by  the  Board  of    Governors. 


PERSONAL    NOTES 


Charles  P.  Light  lias  resigned  as  Field  Secretary  of  the 
American  Highway  Association  to  take  effect  May  1.  He 
will  be  associated  with  the  Fidelity  Mutual  Life  Insurance 
Co.,  in  a  managerial  capacity,  with  headquarters  at  Wash- 
ington, D.  C. 

Amos  F.  Schaefler,  Consulting  Engineer  in  Charge  of 
Sewers  for  the  Borough  of  Manhattan,  New  York  City,  has 
been  promoted  to  the  position  of  Consulting  Engineer  of  the 
borough,  to  fill  the  vacancy  caused  by  the  resignation  of 
Ernest  P.  Goodrich,  noted  in  the  preceding  issue  of  "Good 
Roads." 

Percy  H.  Wilson,  M.  Am.  Soc.  C.  E.,  Secretary  of  the 
American  Portland  Cement  Manufacturers'  Association 
from  1908  until  1915,  has  gone  into  private  practice  with 
offices  in  the  Land  Title  Building,  Philadelphia,  Pa.  He 
will  specialize  on  cement,  concrete,  concrete  roads  and  sin^T 
ilar  work. 
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Proposed   Bridge   at  Watertown,   New  York, 
Would  Eliminate  Grade  Crossings 

Plans  are  well  advanced  for  the  construction  of  the  Court 
Street  Bridge  at  Watertown,  N.  Y.,  the  cost  of  which  will 
be  about  $165,000,  according  to  estimates. 

The  city  has  already  authorized  a  bond  issue  to  take  care 
of  its  share  of  the  cost,  which  will  amount  to  about  $82,500. 
The  bridge  was  projected  a  year  ago  but  was  held  up  owing 
to  a  lack  of  state  funds  for  grade  crossing  elimination, 
under  which  the  proposed  structure  comes.  State  funds  are 
now  available  for  this  purpose  and  the  New  York  Central 
Rialroad,  it  is  understood,  has  indicated  a  willingness  to 
assume  a  share  of  the  cost. 


In  addition  to  these  bridges,  construction  of  the  new 
Monroe  Street  bridge,  which  will  cost  $350,000^  will  be  started 
at  once  and  the  bridge  is  expected  to  be  ready  for  use  by 
the  latter  part  of  November.  Half  of  the  cost  will  be  borne 
by  the  Union  Station  Co. 

The  Van  Buren  Street  bridge,  which  has  been  ordered  out 
by  the  government,  will  be  removed  before  the  end  of  the 
year  and  a  new  bridge  will  be  built  at  a  cost  of  $550,000. 

Plans  for  a  new  bridge  at  12th  Street  which  will  cost 
$652,000,  have  been  completed,  as  have  those  for  the  new 
LaSalle  Street  bridge  and  the  proposed  bridge  at  Wells 
Street.  The  Bridge  Department  is  working  on  drawings 
for  a  bridge  to  connect  Franklin  and  Orleans  Streets. 


Four  New  Bridges  Soon  to  Be  Opened  in 
Chicago,  Illinois 

.\ccording  to  present  plans,  four  new  bridges  across 
liranches  of  the  Chicago  River  in  Chicago,  111.,  will  be  opened 
for  traffic  by  July  1.  The  aggregate  cost  of  the  structures 
will  be  approximately  $1,270,000. 

The  Montrose  Avenue  bridge,  which  will  cost  $70,000,  is 
completed  with  the  exception  of  the  approaches,  and  will  be 
ready  for  the  public  about  the  middle  of  next  month. 

The  Belmont  and  Webster  .'\venue  bridges  will  be  opened, 
probably,  early  in  June.  These  are  of  the  bascule  type  and 
cost  about  $300,000  each. 

Late  in  June  the  new  Lake  Street  bridge,  now  used  only 
for  elevated  traffic,  will  be  opened  for  street  traffic  as  well. 
This  structure  cost  $600,000  and  its  opening  has  been  delayed 
by  the  construction  of  a  viaduct  over  the  tracks  of  the  Chi- 
cago, Milwaukee  &  .St.  Paul  Railroad. 


Pennsylvania  Highway  Department  to  Build 
Roads  in  Three  Counties 

The  Pennsylvania  State  Highway  Department  plans  to 
receive  bids  May  15  for  the  construction  of  state  highways 
in  Delaware,  Chester  and  Montgomery  Counties.  These 
roads  will  be  constructed  under  the  department's  new 
specifications. 

One  section  of  this  construction  will  be  4,390  ft.  of  bitum- 
inous concrete  in  Whitemarsh  Township,  Montgomery 
County,  and  another  will  be  4,250  ft.  of  vitrified  block  in 
Nether  Providence  Township,  Delaware  County. 

The  remainder  of  the  construction  is  on  what  is  known  as 
the  Old  Baltimore  Pike,  for  which  citizens  of  Delaware  and 
Chester  Counties  contributed  "$70,000  to  the  state.  Four  sec- 
tions, with  an  approximate  length  of  11.75  miles,  are  adver- 
tised. On  three  of  these  alternate  bids  are  asked  for  rein- 
forced cement  concrete  or  bituminous  and  reinforced  con- 
crete   construction. 


Police  Record  Shows  22,540  Persons  Hurt  in 
New  York  City  Streets 

According  to  official  figures  compiled  to  form  a  part  of 
the  annual  report  of  the  New  York,  N.  Y.,  Police  Depart- 
ment, 22,540  persons  were  injured  by  accidents  in  the  city 
streets  during  1915.     Of  this  number,  659  persons  died. 

The  report  states  that  23  persons  were  struck  by  railway 
trains,  of  whom  13  died;  1,771  were  struck  by  street  cars,  of 
whom  n  died;  automobiles  struck  4,865  persons,  of  whom 
177  died;  1,212  were  struck  by  delivery  motor  vehicles,  of 
whom  105  died,  and  motorcycles  injured  Zll  persons,  none  of 
whom  died. 

Passenger  horse  drawn  vehicles  injured  246  persons  and 
killed  3;  horse-drawn  trucks  or  wagons  injured  2,341  per- 
sons and  killed  100;  16  persons  were  injured  by  saddle  horses, 
and  bicycles  injured  349  persons  and  killed  3.  Other  vehicles 
killed  one  person  and  injured  71. 

To  falls  and  miscellaneous  injuries  suflfered  while  riding 
on,  boarding  or  alighting  from  vehicles  are  due  3,026  in- 
juries, of  which  47  were  fatal.  Nine  persons  were  killed, 
while  stealing  rides  and  304  were  injured.    Collisions  between 
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vehicles  were  responsible  for  the  fieath  of  41  persons  and  the 
injury  of  2,387.  In  other  vehicular  accidents  19  persons  were 
killed  and  554  were  injured.  Runaways  caused  the  death  of 
13  persons  and  injuries  to  408. 

Other  accidents  on  the  list  were  tails,  24  dead  and  2,981 
injured;  hit  by  falling  objects,  1  dead,  583  injured,  and  miscel- 
laneous accidents,   16  dead  and  796  injured. 

Of  the  659  persons  killed  106  were  under  six  years.  Of 
these  children  42  were  killed  by  being  run  over  by  horse- 
drawn  trucks  or  wagons;  27  were  run  over  by  automobiles, 
and  15  by  motor  delivery  wagons.  There  were  149  females 
in  the  list  of  dead  and  510  males. 

The  greatest  number  of  accidents  seems  to  have  occurred 
during  the  summer  months.  There  were  1,580  accidents  in 
January,  1,359  in  February,  and  then  the  figures  increase 
several  hundred  a  month  until  July,  when  there  were  2,291 
accidents.  Then,  with  the  exception  of  September,  when 
there  were  more  accidents  than  in  August,  there  is  a  gradual 
decline  each  month  until  for  December  the  figure  is  1,541. 


Montgomery  County,  Pennsylvania,  to  Build 
Two  Bridges 

The  County  Commissioners  of  Montgomery  County,  Pa., 
are  planning  the  construction  of  two  bridges  over  the 
Schuylkill  River,  one  at  Royersford,  which  will  be  an  inter- 
county  structure,  and  the  other  at  Conshohocken. 

Present  plans  for  the  latter  bridge  involve  an  estimated 
expenditure  of  approximately  $250,000,  and  it  is  intended  that 
the  structure  shall  eliminate  grade  crossings  in  Conshohocken 
and  West  Conshohocken.  The  present  bridge  at  this  point 
has  been   pronounced  in  a  dangerous   condition. 


New  York  State  Secures  Verdict  in  Suit  for 
Highway  Fraud 

The  State  of  New  York  has  secured  a  verdict  and  obtained 
a  settlement  in  a  civil  suit  for  highway  fraud  and  this  action 
furnishes  a  basis  for  a  number  of  suits  against  various  con- 
■  tractors.  The  actions  are  brought  for  the  purpose  of  recover- 
ing moneys  which  various  investigators  in  the  last  few  years 
claim  was  obtained  by  fraud  in  the  construction  of  state 
highways. 

In  the  case  recently  settled  it  was  claimed  by  the  State 
Attorney  General's  Department  that,  although  the  road  had 
been  accepted  by  the  state  and  the  defendants  paid  in  full, 
there  was  a  conspiracy  between  the  defendants  and  the  state 
inspectors. 

The  amount  involved  in  suits  already  instituted  or  in  con- 
templation is  understood  to  be  mort  than  $100,000. 


State  Aid  Road  Construction  in  Six  Illinois 
Counties 

The  Illinois  State  Highway  Department  will  receive  bids 
next  Wednesday  for  the  construction  of  eight  sections  of 
state  aid  road,  located  in  six  counties. 

A  total  of  approximately  16  miles  of  roads  of  various 
types  is  involved  in  the  work,  and  the  cost  is  estimated  at 
$168,331.21. 

The  different  items  are  shown  in  the  following  table,  the 

estimated  cost  being  exclusive  of  cement   furnished  by   the 

state. 

I^engrth,  Estimated 

County  Type  Ft.  Cost 

Adan-.B W.  B.  Macadam  6,910.0  |  18,086.67 

Coles Mono.  Brick  7,100.0  15.145.00 

Cook    Concrete  8,142.2  22,488.56 

Cook   "  14,077.0  31,547.88 

Cook    "  15,331.5  34,627.80 

DeKalb  "  17,888.0  24.950.40 

Ford    Gravel  13,522.0  16,188.90 

"Wabash    "  3,820.0  •5,416.00 

Total     86,790.7         »168,331.21 

•No  cement  furnished  by  state. 


Highway  Commissioner  Cunningham  of 
Pennsylvania  Dead 

Robert  J.  Cunningham,  State  Highway  Commissioner  of 
Pennsylvania,  died  suddenly  on  April  26,  at  his  residence, 
in   Sewickley,   Pa. 

Commissioner  Cunningham  suffered  an  attack  of  acute 
indigestion  while  returning  to  his  office  at  Harrisburg,  Pa., 
April  4,  from  a  trip  through  Cambria  County.  While  his 
condition  was  recognized  as  serious,  it  was  not  regarded 
as  critical  and,  after  resting  two  days  at  his  hotel  in  Har- 
risburg, he  was  taken  home  by  his  son.  Reports  of  an 
encouraging  nature  had  been  received  by  the  State  Highway 
Department  until  the  Commissioner  suffered  a  sudden  turn 
for    the   worse    and   the    end   came    unexpectedly. 

Mr.  Cunningham  was  born  at  Elizabeth,  Pa.,  April  5,  1860. 
His  family  moved  to  Pittsburgh  in  1863  and  to  Sewickley  in 
1871.  He  was  educated  in  the  public  schools  and  in  Dick- 
son's and  Donthett's  Academies. 

When  he  was  16  years  old,  Mr.  Cunningham  became  a 
pilot  between  Pittsburgh  and  Louisville  on  river  boats 
owned  by  his  father,  who  was  engaged  in  the  coal  business. 


THE   LATE   ROBERT  J.   CUNNINGHAM, 
State  Highway  Commissioner  of  Pennsylvania. 

Upon  his  father's  death  in  1878  he  left  this  work  and  entered 
the  newspaper  business  as  shipping  clerk  on  the  Pittsburgh 
"Times,"  now  the  "Gazette-Times."  In  1881  he  took  charge 
of  the  press  rooms  and  machinery  department  of  the  Pitts- 
burgh "Leader,"  later  becoming  a  special  writer  and  musical 
critic  for  the  Sunday  edition  of  that  paper. 

Mr.  Cunningham  was  elected  Comptroller  of  Allegheny 
County,  as  an  independent  Republican,  in  the  fall  of  1902. 
He  served  in  that  capacity  until  1906,  when  he  was  elected 
to  the  State  Senate,  from  which  he  resigned  in  1908.  In 
that  same  year  he  was  re-elected  Comptroller  and  served 
continuously  until  he  resigned  to  accept  the  appointment 
as  State  Highway  Commissioner.  Besides  serving  as  Comp- 
troller of  Allegheny  County  and  as  State  Senator,  Mr.  Cun- 
ningham was  twice  elected  Chairman  of  the  Republican 
Committee   of  Allegheny   County. 

Mr.  Cunningham  was  a  member  of  the  Methodist  Episcopal 
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Church  of  Sewickley,  Pa.,  which  he  joined  in  1875.  He  was 
married  in  1890  to  Miss  Edith  Gilmore.  He  was  a  member 
of  the  Masons  and  the  Elks,  and  of  the  Duquesne,  Edge- 
worth,  Americus  and  the  Young  Men's  Republican  Tariff 
Clubs.  He  was  president  of  the  latter  organization  for  two 
years.  He  was  a  director  of  the  First  National  Bank  of 
Sewickley. 

He  was  appointed  State  Highway  Commissioner  of  Penn- 
sylvania by  Governor  Brumbaugh  in  April,  1915,  and  his 
work  in  that  office  has  been  such  as  to  place  the  State 
Highway  Department  high  in  the  public  esteem.  He  per- 
fected an  organization  of  the  department  along  business 
lines  and  was  regarded  as  a  personal  friend  by  everyone 
connected  with   the   department. 

The  funeral  was  held  on  Friday  and  was  attended  by  the 
following  officials  of  the  department:  Joseph  W.  Hunter, 
First  Deputy  State  Highway  Commissioner,  who  automati- 
cally becomes  Acting  Commissioner;  George  H.  Biles,  Second 
Deputy  State  Highway  Commissioner;  W.  D.  Uhler,  Chief 
Engineer;  W.  R.  Main,  Auditor;  Howard  W.  Fry,  Chief 
Clerk,   and  W.   R.  D.  Hall,   Statistician. 

Floral  tributes  were  sent  by  the  employees  of  the  central 
office  of  the  State  Highway  Department  and  by  the  assistant 
engineers  in  charge  of  districts  throughout  the  state.  The 
deparment  was  closed  all  day  on  Friday  and  the  flag  on  the 
State  Capitol  was  placed  at  half-staff. 


Road  System  Changes  Recommended  in 
New  Castle  County,  Delaware 

The  Chamber  of  Commerce  of  Wilmington,  Del.,  has  made 
public  a  report  submitted  by  a  commission  of  engineering 
experts  who  have  been  making  a  survey  of  the  roads  and  the 
system  of  road  construction  and  maintenance  in  New  Castle 
County,  Del. 

The  commission,  which  was  retained  by  the  Levy  Court 
Committee  of  the  Chamber  of  Commerce,  consists  of  Prof. 
Arthur  H.  Blanchard,  Columbia  University,  New  York,  N 
Y.,  George  W.  Tillson,  Consulting  Engineer  to  the  Presi' 
dent  of  the  Borough  of  Brooklyn,  New  York  City,  and 
Henry  G.  Shirley,  Chief  Engineer  of  the  Maryland  State 
Roads  Commission. 

A  summary  of  the  findings  of  the  commission  included, 
among  other  things,  the  opinions  that,  in  general,  the  cost 
per  mile  of  highways  examined  is  excessive  and  above  the 
normal  prices  in  adjoining  states;  that  organization  is  not 
such  as  to  produce  best  results;  that  sufficient  attention  has 
not  been  given  to  preliminary  investigations,  surveys,  etc., 
before  advertising  for  proposals;  that  specifications  have 
been  so  indefinite  at  times  as  not  to  permit  intelligent  and 
economical  bidding,  and  that  advertisements  have  not  been 
given  such  publicity  as  to  secure  wide  competition. 

Among  the  recommendations  of  the  commission  it  was 
stated  that  interstate  and  intrastate  trunk  highways  should 
be  constructed  of  cement  concrete  or  bituminous  concrete 
pavements  on  cement  concrete  foundations,  and  that  such 
Ijavements  be  18  ft.  wide.  On  other  roads  of  the  first  class 
the  commission  recommended  that  construction  be  of  broken 
stone,  with  bituminous  surface,  cement  concrete  or  bitum- 
inous concrete,  the  selection  of  type  being  dependent  upon 
thorough  preliminary  investigations  and  the  width  to  be 
from  14  ft.  to  18  ft. 

It  was  advised  that  all  appointees  and  employees  should  be 
under  the  direct  supervision  of  an  engineer  to  be  known  as 
the  New  Castle  County  Highway  Commissioner,  who  should 
have  charge  of  all  highway  work  coming  under  the  juris- 
diction of  the  state  and  Levy  Court;  that  the  positions  of 
county  road  engineer  and  county  supervisor  of  roads  be 
abolished  and  their  duties  taken  over  by  the  highway  com- 
missioner; that  the  Governor  should  appoint  for  four  years 
the  highway  commissioner  who  should  be  an  experienced 
civil  engineer  and  not  necessarily  a  resident  of  the  county; 


that  the  highway  commissioner  should  appoint  an  assistant 
engineer  and  also  a  superintendent  of  construction  for  each 
highway  contract  and  that  the  highway  commissioner  should 
investigate  and  recommend  a  system  of  highways. 

The  report  also  recommended  that  advertisements  for  road 
contracts  should  be  inserted  in  technical  publications  as  well 
as  newspapers;  that  all  bids  should  be  submitted  on  the 
same  items  and  the  award  made  to  the  lowest  responsible 
bidder. 

It  was  also  recommended  that  an  annual  financial  state- 
ment be  prepared  by  the  highway  commissioner,  setting 
forth  detailed  accounts  of  construction  costs  and  mainten- 
ance, and  the  character  of  the  work  done  and  data  concern- 
.  ing  the  traffic  over  the  road;  that  where  practicable,  main- 
tenance work  be  let  under  contract  and  performed  under 
adequate  specifications  and  that  an  annual  detailed  report  be 
published. 


Street  Paving  Program  in  Findlay,  Ohio 

The  1916  street  paving  program  for  Findlay,  O.,  includes 
the  paving  of  15  streets  and  the  cost,  according  to  esti- 
mates prepared  by  City  Engineer  U.  K.  Stringfellow,  will 
be  about  $130,000. 

■  During  1915,  the  paving  in  Findlay  covered  12  streets  and 
the  cost  was  $157,558.  One  of  these  was  Main  Street,  the 
cost  of  which  was  $94,000. 


COMING   MEETINGS 


May    10-12 — Michigan    State    Good    Roads    Association — 

Annual  meeting.  Battle  Creek,  Mich.  Secretary,  A.  A. 
Anderson,    Hastings,   Mich. 

May  31-June  2 — New  York  State  Conference  of  Mayors. — 
Annual  conference,  Syracuse,  N.  Y.  Secretary,  William  P. 
Capes,  New  York,  N.  Y. 

June  5-7 — National  Conference  on  City  Planning — Annual 
conference,  Cleveland,  O.  Secretary,  Flavel  Shurtleff,  19 
Congress  Street,  Boston,  Mass. 

June   20-22. — North    Carolina   Good   Roads    Association — 

Annual  convention,  Wilmington,  N.  C.  Secretary,  Dr. 
Joseph  Hyde  Pratt,  Chapel  Hill,  N.  C. 

June  27-30 — American  Society  of  Civil  Engineers. — Annual 
meeting,  Pittsburgh,  Pa.  Secretary,  Charles  Warren  Hunt, 
220  West  57th  St.,  New  York,  N.  Y. 

June  27-July  1 — American  Society  for  Testing  Materials — 

Annual  meeting,  Atlantic  City,  N.  J.  Secretary,  Edgar  Mar- 
burg, University  of  Pennsylvania,  Philadelphia,   Pa. 

September  4-8 — Southern  Appalachian  Good  Roads  Asso- 
ciation— Ninth  annual  convention,  Lexington,  Ky.  Secretary, 
Joseph  Hyde  Pratt,  Chapel  Hill,  N.  C. 

October  9-13 — American  Society  of  Municipjd  Improve- 
ments.— Twenty-third  Annual  Convention,  Newark,  N.  J. 
Secretary,  Chas.  C.  Brown,  702  Wulsin  Bldg.,  Indianapolis, 
Ind. 

February  5-9,  1917 — American  Road  Builders'  Association — 

Fourteenth  Annual  Convention;  Seventh  American  Good 
Roads  Congress  under  the  auspices  of  the  A.  R.  B.  A.,  and 
Eighth  National  Good  Roads  Show  of  Machinery  and  Mate- 
rials, Mechanics'  Hall,  Boston,  Mass.  Secretary,  E.  L.  Pow- 
ers,  150   Nassau   St.,   New  York,   N.   Y. 


Road  Builders'  Institute  at  the  University  of 
Washington 

A  Road  Builders'  Institute  will  be  held  at  the  University 
of  Washington,  Seattle,  Wash.,  May  1  and  2.    The  sessions 
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will  be  opened  with  an  address  of  welcome  by  Dr.  HenrJ 
Suzzallo,  President  of  the  University. 

Other  features  of  the  program  for  the  first  day  will  be 
papers  on  the  following  subjects:  "Road  Plans  and  Speci- 
fications," C.  R.  Ege,  Spokane,  former  Assistant  Engineer, 
State  Highway  Commission;  "Road  Building  Materials  of 
the  State,"  Henry  Landes,  Dean,  College  of  Science;  "The 
County  Engineer's  Viewpoint,"  Hans  Mumm,  Jr.,  City  En- 
gineer, Everett;  "The  Work  of  the  State  Highway  Depart- 
ment," George  F.  Cottrell,  Chief  Engineer;  "Highway 
Bridges,"  A.  H.  Fuller,  Dean,  College  of  Engineering;  "The 
Highway  Engineer  and  the  Public,"  H.  W.  Boetzkes,  As- 
sistant State  Highway  Engineer;  "Brick  Roads  and  Pave- 
ments," A.  H.  Dimock,  City  Engineer,  Seattle;  "Road 
Bitumens,"  Dr.  H.  K.  Benson,  Professor  of  Industrial  Chem- 
istry; "Road  Work  in  Snohomish  County,"  R.  H.  Thomsorf, 
Consulting  Engineer,  Seattle. 

The  program  for  the  second  day  includes  these  papers: 
"The  Contractor's  Bond,"  W.  V.  Turner,  State  Attorney 
General;  "Concrete  Pavement,"  C.  N.  Reitze;  "Mysteries 
of  Concrete  Road  Construction,"  W.  H.  Reed,  President, 
State  Association  of  County  Commissioners.  In  the  after- 
noon there  will  be  a  paper  entitled  "Tests  of  Highway  Ma- 
terial," by  William  R  Allison,  Professor  of  Municipal  and 
Highway  Engineering,  and  a  student  thesis,  "Tests  of  Con- 
crete," by  Thomas  DriscoU  and  Henry  Zimmerman. 


A  meeting  will  be  held  May  9  at  Cartersville,  Ga.,  of 
women  representing  the  counties  between  Atlanta,  Ga.,  and 
Chattanooga,  Tenn.,  who  are  interested  in  the  construction  of 
the  Dixie  Highway.  The  meeting  will  be  under  the  auspices 
of  the  Cherokee  Club  of  Cartersville  and  will  be  devoted  to 
the  question  of  beautifying  the  eastern  and  western  divisions 
of  the  highway  between  Chattanooga  and  Atlanta. 


The  24th  annual  meeting  of  the  Society  for  the  Promotion 
of  Engineering  Education  will  be  held  at  the  University  of 
Virginia,  University,  Va.,  June  19-22.  Prof.  F.  H.  Constant, 
Princeton  University,  Princeton,  N.  J.,  is  Chairman  of  the 
Administration  Committee. 


MEETINGS 


Southern   Central   Kentucky   Association 

The  Southern  Central  Kentucky  Good  Roads  Association 
was  organized  at  a  meeting  of  delegates  from  ten  counties 
held  at  Somerset,  Ky.,  April  15,  at  the  invitation  of  the 
Somerset  Board  of  Commerce. 

Officers  of  the  new  association  were  elected  as  follows: 
President,  J.  F.  Jasper,  Pulaski;  Vice  President,  Dr.  S.  F. 
Parker,  Pulaski;  Secretary,  C.  C.  Thomas,  Somerset;  Treas- 
urer,   William  Hurst,  Rockcastle. 

The  meeting  was  addressed  by  R.  C.  Terrell,  State  Roads 
Commissioner  of  Kentucky,  who  urged  cooperation  with  the 
State   Roads   Department. 

Another  meeting  for  the  adoption  of  a  constitution  and 
by  laws  will  be  held  at  Somerset  on  May  13. 

The  counties  represented  in  the  association  are  Pulaski, 
Lincoln,  Rockcastle,  Laurel,  Whitley,  McCreary,  Wayne, 
Casey,  Russell  and  Scott. 


The  Ohio  Paving  Brick  Manufacturers'  Association  elected 
the  following  officers  at  a  meeting  held  April  6  at  Columbus, 
O.;  President,  W.  N.  Alderman,  Athens;  Vice  President,  F. 
L.  Manning.  Portsmouth;  Treasurer,  Charles  J.  Deckman, 
Cleveland. 


PERSONAL    NOTES 


\V.  T.  Allen  has  been  appointed  Street  Commissioner  of 
Augusta,   Me. 

K.  C.  Kastberg  has  been  appointed  City  Engineer  of 
Des  Moines,  la. 

Caleb  Berry  has  been  appointed  City  Engineer  of 
Centralia,    Wash. 

William  Browning  has  been  appointed  Superintendent  of 
Streets  of  Ilion,  N.  Y. 

Rankin  Duval  has  been  appointed  County  Road  Engineer 
of    Scott    County,    Ky. 

Charles  B.  Chickering  has  been  elected  Road  Commis- 
sioner of  Lancaster,  Mass. 

C.  S.  Woodward  has  resigned  as  County  Road  Engineer 
of   Jessamine    County,    Ky. 

E.  C.  Johnson  has  been  elected  Superintendent  of  Sewers 
and   Highways  of  Newburyport,  Mass. 

S.  N.  Parker  has  been  elected  Commissioner  of  Streets 
and    Public   Utilities    of    Emporia,    Kan. 

John  R.  Graham  has  been  elected  Superintendent  of 
Streets  of  Lynn,  Mass.,  to  succeed  the  late  George  M. 
McPheters. 

Clifford  B.  Moore,  consulting  engineer,  New  York,  N.  Y., 
has  been  appointed  a  member  of  the  Examining  Board  of 
City  Surveyors,  vice  Edward  P.  Goodrich,  resigned. 

George  W.  White,  County  Surveyor  of  Jefferson  County, 
Tex.,  has  been  appointed  Road  Engineer  and  will  be  in 
entire  charge  of  the  road  work  to  be  done  under  a  recent 
$200,000  bond   issue. 


NEWS  OF  THE  TRADE 


J.  W.  Stanchfield,  contractor,  Seattle,  Wash.,  will  remove 
his  business  to  Astoria,  Ore. 

Lucius  E.  Allen,  consulting  engineer,  Belleville,  Ont.,  has 
moved  into  new  offices  in  the  Canadian  Bank  of  Commerce 
Building. 

The  American  Clay  Machinery  Co.,  Bucyrus,  O.,  has  issued 
a  colored  sketch,  25  x  42  ins.,  of  the  American-Haigh  con- 
tinuous kiln  for  Inirniiig  paving  brick  and  other  earthenware 
products. 

The  General  Electric  Co.,  Schenectady,  N.  Y.,  has  issued 
two  new  catalogs  dealing  with  street  lighting.  One  covers 
brackets  and  center  span  fixtures  for  Mazda  lamps  and  the 
other  deals  with  Novalux  street  lighting  units  for  Mazda 
series  lamps. 

A  folder  entitled  "Stop  That  Waste"  has  been  issued  by 
the  Blaw  Steel  Construction  Co.,  Pittsburgh,  Pa.  It  deals 
with  Blawforms  for  concrete  road,  curb,  gutter  and  side- 
walk construction,  is  printed  in  two  colors  and  illustrated 
with  half  tones. 

The  Kanawha  Paving  Co.,  Charleston,  W.  Va.,  has  been 
incorporated  to  manufacture  paving  brick,  tile  and  other 
earthenware  products.  The  company  has  an  authorized  cap- 
ital of  $5,000  and  the  incorporators  arc  Samuel  Glover,  W.  D. 
Weaver,  T.  K.  Weaver,  H.  L.  Kiniberlin  and  Berkeley 
Miner,  Jr.,  all  of  Charleston. 

The  Dlatrict  of  Columbia  will  open  bids  about  June  1  (or 
asphalt  resurfacing.  Tlie  contract  may  bo  for  one  to  five  years 
in  the  discretion  of  the  District  Commissioners.  It  is  estimated 
that  a  5-year  contract  would  call  for  an  expenditure  of  about 
5800,000. 
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"GOOD   ROADS  DAYS"  IN   PENNSYLVANIA— AND 
ELSEWHERE 

On  other  pages  of  this  issue  considerable  space  is  given 
to  the  state-wide  "good  roads  day"  in  Pennsylvania."  Before 
the  close  of  the  present  road  building  season  several  other 
states  and  some  smaller  units  of  government  will  have  held 
similar  days,  and  it  may  be  well,  at  this  time,  to  consider 
briefly  some  of  the  outstanding  features  of  the  institution. 

The  "good  roads  day"  has  grown  rapidly  in  popular  favor 
in  the  past  few  years.  In  a  measure,  the  idea  of  setting 
aside  one  day  annually  for  volunteer  labor  on  the  highways 
is  a  reversion  to  the  old  plan  of  "working  out"  road  taxes. 
If  it  were  wholly  that  it  would  be  a  step  backward,  for 
the  so-called  labor  tax  has  been  tried  and  found  impracticable 
and  inefficient  under  the  conditions  now  obtaining  in  most 
parts  of  this  country.  But  the  "good  roads  day"  and  the 
day  or  days  set  aside  for  road  work  under  the  old  system 
differ  in  their  chief  object.  The  purpose  of  the  former  plan 
was  to  get  certain  work  done.  The  chief  end  of  the  modern 
good  roads  day — as  we  understand  it — is  to  arouse  interest 
in   road   improvement. 

Bearing  in  mind  this  difference  in  purpose,  the  difficulty 
of  accurately  estimating  the  value  of  the  good  roads  day 
will  be  appreciated.  It  must  be  judged  by  intangible  results, 
not  by  concrete,  readily  measured  accomplishments.  Then, 
too,  the  physical  conditions,  the  state  of  public  opinion  and 
a  multitude  of  other   factors  must  be  given   due  weight. 

If  actual  work  done  on  the  roads  were  the  chief  object 
of  the  good  roads  day,  it  could  not  be  regarded  as  worth 
while  in  the  majority  of  instances.  Although  some  of  the 
simpler  types  of  roads  can  be  vastly  improved  by  the  vol- 
unteer labor  of  men  with  no  qualifications  except  a  willing- 
ness to  do  their  best  and  the  physical  ability  to  handle  a 
pick  and  shovel,  much  better  results  would  be  secured  by 
a  force  of  skilled  workmen  under  competent  supervision. 
In  fact,  the  construction  and  maintenance  of  many  modern 
roadway  surfacings  and  practically  all  pavements  make  it 
necessary  that  at  least  a  part  of  the  force  consist  of  work- 
ers having  considerable  skill  and  experience.  The  very 
general  substitution  of  the  cash  tax  for  the  labor  tax  during 
recent  years  indicates  the  extensive  acceptance  of  this  argu- 
ment. 

At  the  same  time  it  must  be  remembered  that  in  an  occa- 
sional case  similar  to  those  alluded  to,  a  very  considerable 
amount  of  valuable  work  is  done  in  the  actual  construction, 
repair  or  maintenance  of  country  roads.  From  reports  on 
good  roads  days  held  in  various  sections — especially  in  the 
rather  sparsely  settled  portions  of  the  country — it  seems 
that  the  day's  work  not  infrequently  brings  a  very  sub- 
stantial return   that  can   be  measured   in   dollars  and  cents. 

As  a  means  for  molding  public  opinion,  the  good  roads 
day  appears  to  have  proved  entirely  successful  where  it  has 
been  tried.  In  the  first  place,  it  brings  the  taxpayers — 
the  people  to  be  reached — into  actual  contact  with  the  work 
and  makes  road  improvement,  for  at  least  one  day,  their 
first  interest.     In  many  states  which  have  good  roads  d^y3 


196 


GOOD    ROADS 


May  6,  1916 


the  state,  county  and  local  officials  travel  about  from  place 
to  place,  so  giving  the  citizens  an  opportunity  to  know 
the  men  who  have  in  their  control  the  expenditure  of  the 
public  funds.  Through  the  addresses  made  by  officials  and 
others  and  such  printed  matter  as  may  be  distributed,  much 
information  on  roads  and  road  work  is  disseminated  and 
the  arguments  for  whatever  action  seems  desirable  are 
made. 

Good  roads  days,  therefore,  though  not  adapted  to  the 
needs  of  all  sections  are  doubtless  of  very  great  value  in 
those  states  or  portions  of  states  where  local  conditions 
are  favorable  to  that  particular  method  of  promoting  high- 
way improvement.  Some  two  and  a  half  years  ago — before 
the  good  roads  day  idea  had  been  so  generally  accepted  as 
now — it  was  pointed  out  in  these  columns  that  if  any  state 
by  means  of  the  good  roads  day  could  so  mold  popular 
sentiment  as  to  bring  about  the  enactment  of  better  road 
laws,  the  plan  would  be  sufficiently  justified.  The  workings 
of  the  plan  since  that  time,  we  believe,  have  borne  out  that 
argument. 


THE   1916  ROAD   BUILDING   SEASON 

By  the  time  this  number  of  "Good  Roads"  reaches  its 
readers  road  work  will  be  well  under  way.  The  condi- 
tions in  general  are  such  that  any  attempt  at  extensive 
predictions  is  even  more  dangerous  than  usual,  but  at  the 
same  time  a  few  particular  features  may  be  forecasted  with 
some  degree  of  certainty. 

In  the  first  place,  it  seems  likely  that  there  will  be 
a  larger  amount  of  road  and  street  work  than  was  done 
last  season.  Although  no  reliable  definite  figures  are  at 
hand,  a  canvass  of  the  available  data  points  to  increases 
over  191S  in  many  places  and  decreases  in  comparatively 
few. 

While  a  sufficient  amount  of  work  to  keep  contractors 
busy  may  reasonably  be  expected,  it  seems  certain  that  road 
builders  will  have  to  meet  some  serious  difficulties  in  the 
prosecution  of  their  work.  Delays  in  the  delivery  of  many 
materials  are  certain  unless  the  transportation  situation 
soon  changes,  and  increased  prices  will  -probably  prevail  to 
some  extent.  Many  contractors  expect  that  securing  and 
keeping  labor,  which  last  year  was  very  difficult  in  some 
sections,  will  be  troublesome  again  and  that  somewhat 
higher  wages  will  have  to  be  paid. 

In  spite  of  these  factors,  the  present  outlook  is  dis- 
tinctly good.  There  is  plenty  of  work  to  be  done  and  the 
difficulties  to  be  expected  are  such  that  experienced  con- 
tractors who  are  well  equipped  can  make  the  season  suc- 
cessful. 


TRADE    LITERATURE 

The  appearance  of  several  exceptionally  well  prepared 
catalogues  and  other  examples  of  trade  literature  within 
the  past  few  months  has  suggested  again  the  value  of  such 
literature  as  a  part  of  the  engineer's  library. 

It  is  doubtful  if  engineers  and  others  engaged  in  engi- 
neering work  fully  appreciate  how  valuable  such  literature 
really  is.  Many  catalogues  issued  by  machinery  manufac- 
turers, for  instance,  are  much  more  than  descriptions  of 
equipment.  They  often  contain  convenient  tables,  short 
treatises  on  the  use  and  care  of  equipment,  up-to-date  and 
reliable  information  on  the  methods  of  prosecuting  specific 
kinds  of  work,  and  miscellaneous  data  that  are  sometimes 
particularly  useful.  Booklets  containing  matter  such  as  that 
outlined  are  often  printed  on  very  good  paper,  bound  in 
cloth  and  thoroughly  indexed.  In  addition,  they  are  usually 
of  the  convenient  handbook  size. 

In  the  road  building  field  there  are  many  such  booklets, 
and  in  almost  every  one  of  them  much  of  value  can  be 
found.    Notices  of  these  catalogues  and  booklets  "are  pub- 


lished in  "Good  Roads"  under  the  caption  "Trade  Notes," 
and  they  are  also  frequently  mentioned  in  advertisements. 
As  a  rule  they  can  be  obtained  free,  although  in  a  few  in- 
stances a  merely  nominal  price  is  charged,  and  road  builders 
will  do  well  to  take  advantage  of  these  opportunities  to  add 
to  their  libraries. 


WHAT    IS   A   PAVEMENT? 

What  types  of  roadway  surfacings  should  properly  be 
classified  as  pavements? 

This  query  has  been  suggested  recently  by  an  examination 
of  data  on  street  paving  in  a  number  of  cities.  The  figures 
referred  to  included  statements  showing  the  total  mileage 
of  paved  streets  and  the  mileage  of  each  type  of  surfacim^ 
in  each  of  a  number  of  cities.  Some  street  officials  classed 
streets  surfaced  with  gravel  and  water  bound  macadam  as 
paved  streets,  while  others  excluded  these  two  surfacings 
and,  in  a  few  cases,  others. 

The  dictionary  definition  of  a  pavement,  is:  "That  with 
which  anything  is  paved;  a  floor  or  covering  of  solid  ma- 
terial, making  a  hard  and  convenient  surface  for  travel;  a 
paved  road,  sidewalk,  or  other  surface."  The  verb,  pave, 
is  defined  as  follows:  "To  lay  or  cover  with  stone,  brick, 
or  other  material,  so  as  to  make  a  firm,  level,  or  convenient 
surface  for  travel;  to  floor  with  brick,  stone,  or  other  solid 
material;  to  cover  as  a  pavement."  These  definitions  are 
sufficiently  broad  to  permit  the  inclusion  of  gravel,  water 
bound  macadam,  sand-clay,  and  various  other  surfacings 
as  pavements. 

On  the  other  hand,  the  American  Society  of  Civil  En- 
gineers' Special  Committee  on  Materials  for  Road  Construc- 
tion and  on  Standards  for  their  Test  and  Use  has  de- 
fined a  pavement  as  follows:  "The  wearing  course  of  the 
roadway  or  footway,  when  constructed  with  a  cement  or 
bituminous  binder,  or  composed  of  blocks  or  slabs,  together 
with  any  cushion  or  binder  course."  Under  this  definition 
gravel,  water  bound  macadam  and  some  other  types  of 
surfacings   would   not  be  pavements. 

While  the  dictionary  definition  and  the  one  proposed  by 
the  committee  are  not  comparable,  they  represent  exactly 
the  difference  of  opinion  that  apparently  exists  among  street 
officials  and  engineers.  Doubtless  the  committee's  definition 
merits  the  greater  consideration,  for  it  was  made  by  experts 
while  the  dictionary  definition  probably  was  not.  Certainly 
it  seems  to  represent  the  current  usage  of  engineers  and 
technical  writers. 

Although  the  question  is  perhaps  of  minor  importance, 
it  is  worthy  of  consideration,  for  the  subject  of  road  build- 
ing terminology  needs  standardization.  Discussion  of  the 
matter  from  our  readers  will  be  welcomed. 


June  1  hnx  been  nenlicnated  an  Road  Markinic  Day  on  the  Dixie 

Highway  between  Louisville  and  Nashville.  It  Is  stated  that  no- 
tices have  been  sent  to  all  of  the  counties  In  the  Louisville- 
Nashville  division  directing  them  to  secure  the  necessary  mark- 
ers from  the  Dixie  HiKhway  Association  at  Chattanooga  and  to 
be  ready  to  put  them  up  on  the  day  dcslKnated.  It  Is  reported 
that  other  divisions  are  preparing  to  follow  the  example  of  the 
Ix>uisville-Nashville  division  by  observing  a  special  marking 
day  early  In  June. 


A  nitnmlnonH  Oravel  Surface  will  carry  as  heavy  trafnc  and 
will  wear  at  least  as  long  as  bituminous  macadam,  according 
to  W.  R.  Farrlngton,  Division  Kngineer,  Massachusetts  Highway 
Commission.  This  opinion  was  expressed  by  Mr,  Farrlngton  In 
a  paper  entiled.  "Sand  and  Oil  Roads  and  Surfaces,"  presented 
recently  before  the  Boston  Society  of  Civil  Rngineers  and 
printed  In  the  February  number  of  the  "Journal"  of  that  organi- 
zation. In  the  paper  the  author  reviewed  Massachusetts  prac- 
tice In  the  construction  of  sand  and  oil  surfaces,  touching  briefly 
upon  bituminous  gravel  roads.  KIther  bituminous  gravel  or 
sand  and  oil  gives  excellent  results  when  used  for  resurfacing 
old  water  bound  macadam  roads,  according  to  Mr,  Farrlngton, 
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Salient  Features  of  Highway  Work  in  Philadelphia,  Penn- 
sylvania, During  1915 


In  the  report  of  the  Bureau  of  Highways  and  Street  Clean- 
ing of  Philadelphia,  Pa.,  for  the  year  1915,  William  H.  Con- 
nell.  Chief  of  the  Bureau,  presents  an  interesting  review  of 
the  year's  work  and  detailed  statements  regarding  a  number 
of  important  street  and  road  projects  of  the  city.  The 
space  available  here  does  not  permit  a  complete  review  of 
the  report,  but  in  the  following  paragraphs  certain  of  the 
more  important  phases  of  the  work  of  1915  and  previous 
years  are  touched  upon  briefly,  with  especial  attention  to 
some  of  the  work  which  has  not  been  described  in  previous 
issues   of  "Good   Roads." 

Early  in  the  report  Chief  Connell  calls  attention  to  the 
importance  of  the  city's  streets.  The  streets,  roads,  bridges 
and  sewers  under  the  care  of  the  bureau  represent  a  valua- 
tion of  approximately  $115,000,000,  he  states,  and  their  up- 
keep is  one  of  the  most  important  matters  in  the  bureau's 


as  the  city  grew  and  in  1750  the  Grand  Jury  called  attention 
to  the  necessity  of  paving  to  remedy  "the  extreme  dirtiness 
and  miry  state  of  the  streets."  Not  much  was  done  until 
1761  when  the  city  raised  $50,000  by  means  of  a  lottery  and 
used  some  of  the  money  for  paving  Second  St.,  between 
Market  and  Race  Sts.,  with  what  was  called  "pebbles" 
in  those  days  and  is  now  known  as  cobble  pavement.  The 
systematic  cleaning  of  the  streets  began  about  1765  when  an 
official  designated  as  a  "scavenger"  was  appointed  to  super- 
vise the  cleaning  of  the  streets  once  a  week.  The  first  curb- 
stones were  laid  on  Water  St.,  between  Market  and  Arch 
Sts.,  about  1786.  The  first  wood  block  paving  laid  in 
Philadelphia  was  put  down  in  1835.  At  about  that  time 
considerable  experimentation  with  this  kind  of  paving  was 
carried  on,  but  because  of  poor  foundations  and  the  lack 
of  proper   methods   of  preserving   the   wood   the   work   was 
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work.  In  discussing  this,  it  is  estimated  that  the  cost  per 
vehicle,  for  the  renewal  of  parts  and  for  the  ordinary  wear 
and  tear  caused  by  travel  over  poor  pavements,  would  amount 
to  at  least  $40  per  year,  and  that  when  the  number  of 
vehicles  of  all  classes  using  the  streets  every  day  is  con- 
sidered the  neglect  of  proper  upkeep  of  the  pavements  would 
result  in  a  cost  of  about  $1,500,000  annually.  During  the 
last  year  the  upkeep  work  of  the  bureau  included  the  re- 
pavement,  repair  and  cleaning  of  1,655.74  miles  of  streets 
and  roads  at  a  cost  of  $3,867,594.26.  Adding  to  this  the 
cost  of  newly  constructed  pavements,  the  maintenance  of 
bridges  and  sewers,  snow  removal  and  miscellaneous  work 
under  the  jurisdiction  of  the  bureau,  brings  the  total  expen- 
diture for  the  past  year  to  $6,003,632.91. 

Prior  to  1719,  according  to  the  report,  all  of  the  city's 
streets  were  unpaved.  During  that  year,  however,  brick  was 
laid  on  some  of  the  foot  pavements  and  stone  on  some  of 
the  cartways.  The  first  street  regularly  paved  was  Second 
St.  between  Market  (then  High)  St.  and  Chestnut 
.St.     The   need   of   proper   pavements    began    to   be   realized 


attended  with  very  little  success.  It  is  stated  that  in  1843 
a  committee  of  the  Franklin  Institute  published  a  report 
opposing  concrete  as  a  pavement  foundation  on  the  ground 
that  it  was  "a  barrier  against  the  necessary  access  to  the 
underground  works  of  the  city." 

By  1884  Philadelphia  had  about  535  miles  of  paved  streets, 
with  an  area  of  over  9,700,000  square  yards.  At  that  time 
93  per  cent,  of  the  pavement  was  cobble  while  at  present, 
cobble  amounts  to  less  than  0.3  per  cent,  of  the  entire 
pavement  of  the  city.  At  the  same  time  (1884)  asphalt  pave- 
ments amounted  to  0.33  per  cent,  of  the  total  yardage  of 
the  city,  while  they  now  amount  to  49.7  per  cent. 

At  the  close  of  last  year  there  were  1,655.74  miles  of 
highways  in  the  City  of  Philadelphia  of  which  1,467.29  miles 
were  improved  pavements  and  country  roads  and  the  re- 
mainder were  earth  roads.  Of  the  1,467.29  miles  of  high- 
way classed  as  improved  pavements  and  country  roads, 
1,126.61  miles  consisted  of  hard  pavements  of  various  kinds. 
This  mileage,  which  in  area  amounted  to  17,873,619  sq.  yds., 
comprised  pavements  as  shown  in  Table  I. 
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The  340.68  miles  of  highway  classed  as  country  roads  had 
a  total  area  of  3,966,399  sq.  yds.,  divided  as  shown  in  Table  II. 

An  important  part  of  the  bureau's  operations  is  the  work 
performed  by  the  municipal  forces.  During  the  year  the 
keeping  of  cost  data  of  work  done  by  city  labor  was  con- 
tinued and  amplified  and  the  reorganization  of  the  forces 
continued,  with  a  resulting  increase  in  efficiency.  As  evi- 
dence of  this  the  report  cites  a  reduction  of  1  ct.  per  sq. 
yd.  in  the  cost  of  bituminous  surface  treatment,  amounting, 
for  the  total  work  done,  to  $15,740.14  during  the  year,  and 
a  saving  of  $80,000  in  repair  work,  making  a  total  saving  in 
1915  of  $95,740.14. 


ceived  on  work,  which  was  not  started,  to  the  value  of 
$1,025,381.21. 

During  .the  year  112.73  miles  of  highway  construction  was 
carried  out  by  the  bureau.  This  work  comprised  the  build- 
ing of  roads  and  pavements  as  shown  in  Table  III. 

The  work  of  repaving  was  continued  during  1915  and  at 
the  end  of  the  year  the  majority  of  streets  adjoining  schools 
and  hospitals  had  been  provided  with  noiseless  pavements. 
During  the  year  over  $1,000,000  was  made  available  for  re- 
paving  work,  this  making  it  possible  to  place  under  con- 
tract many  of  the  most  important  repaving  jobs.  Included 
in   the   repaving  work   of   1915   were   portions  of   South   St., 


1. — Machiiit;  Liioom  CleiiiiiiiB  riuiface  ol  Roadway  to  be  Treated      2. — Hand  Brooming,  Following  Sweeping  With  Machine  Brooms 


I. — Applying   the    Bituminous   Material    With    Pressure 
Distributor 


4. — Spreading   Stone   Chips   After  Applying   the   Bituminous 
Material. 


SUCCESSIVE    STEPS    IN    BITUMINOUS    SURFACE    TREATME.VT   WORK   PERFORMED   BY   THE   BUREAU   OF   HIGHWAYS 

AND    STREET    CT^EANING,     PHILADELPHIA,    PA. 


In  addition  to  the  work  done  by  the  municipal  forces 
the  work  under  the  jurisdiction  of  the  bureau  during  1915 
included  835  contracts  for  grading,  the  construction  and 
maintenance  of  streets  and  roads,  the  collection  and  dis- 
posal of  garbage,  ashes  and  household  waste,  street  clean- 
ing, and  the  maintenance  of  bridges  and  sewers.  The  value 
of  these  contracts  amounted  to  $7,849,568.32,  of  which  $5,- 
027,854.05  was  expended  during  the  year.  This  expenditure, 
with  that  for  work  done  by  the  municipal  forces  in  the  main- 
tenance of  roads  and  streets,  and  bridges  and  sewers,  made 
a  total  of  nearly  $6,800,000  actually  expended  by  the  bureau 
in  construction  and  maintenance  during  1915.  The  engi- 
neering and  overhead  charges,  including  transportation  and 
all  office  expenses,  amounted  to  5.26  per  cent.,  bringing  the 
toUl    expenditure   up    to    t7,175,930.80.     Bids    were   also    re- 


Chestnut   St.,    Fairmount   Ave.,    Spring   Garden    St.,    Chelteii 
Ave.  and  Wayne  Ave. 

In  1912,  according  to  the  report,  almost  all  of  the  country 
roads  in  the  city  were  in  very  bad  condition.  As  the  funds 
for  country  road  work  are  always  limited,  the  l)ureau  adopted 
the  policy  of  placing  the  more  important  through  routes 
in  first-class  condition,  and  expending  on  the  less  important 
routes  only  enough  to  keep  them  in  a  safe  condition  until 
funds  were  available  for  improvement.  During  1912  the 
most  important  through  routes  were  improved  and  during 
1913  and  1914  the  remainder  of  tlie  important  routes  an-1 
many  of  the  secondary  roads  were  improved.  The  work 
done  so  reduced  the  cost  of  maintenance  as  to  make  avail- 
able for  new  work  practically  all  of  the  funds  recently  ap- 
propriated, with  the  result  that  at  the  end  of  19IS  practically 
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all  of  the  macadam  roads  in  the  city  were  in  good  condi- 
tion. In  1914  the  bureau  adopted  the  plan  of  laying  con- 
crete bases  for  bituminous  roads  instead  of  laying  the 
bituminous  wearing  surfaces  on  old  macadam.  This  policy 
was  continued  during  191S,  as  it  was  considered 
that  it  had  been  definitely  demonstrated  that  such  con- 
struction, although  from  10  to  15  cts.  per  sq.  yd.  greater  in 
first  cost,  would  sufficiently  increase  the  life  of  the  pave- 
ment and  reduce  the  cost  of  renewing  bituminous  surfac- 
ings  to  ultimately  effect  a  considerable  saving. 

The  application  of  bituminous  surface  treatments  on  water 
bound  macadam  roads  was  continued  during  the  year.  When 
the  work  was  started  only  a  few  of  the  macadam  roads 
were  in  proper  condition  to  receive  such  treatment,  but 
the  roads  have  since  been  repaired,  and  at  present  nearly 
all  of  the  water  bound  macadam  roads  in  the  city  have 
been  surface  treated  with  bituminous  materials.  Because 
of  more  efficient  methods  of  doing  the  work  and  the  smaller 
amount  of  material  required  for  retreatment,  the  cost  was 
reduced  from  1.7>  cts.  per  sq.  yd.  in  1913  to  5.8  cts.  per 
sq.  yd.  in  1914,  and  further  to  5.03  cts.  per  sq.  yd.  in   1915. 


TABLE     I.— YARDAGES     OP    VARIOUS    PAVEMENTS     IN 
PHILADELPHIA,    PA. 

Amount, 

Kind.  Sq.  Yds. 

Sheet   asphalt    8,071,438 

Granite    block     6,505,395 

Vitrified   block    2,723,131 

Wood   block    254,716 

Slag   block    78,071 

Asphalt    block    68  639 

Rubble     60,235 

Cobble     57,752 

Cement   and   granolithic    54,242 

TABLE     II.— YARDAGES     OF     COUNTRY    ROADS     IN 
PHILADELPHIA,  PA. 

Amount, 
Kind.  Sq.  Yds. 

Water  bound  macadam   2,771,132 

Bituminous   pavements    1463,653 

Concrete    roads    28,090 

Granite  block  on  hillsides 3,524 

TABLE    III.— MILEAGES    OF    ROAD    BUILT    IN    PHILADEL- 
PHIA,   PA.,    DURING   1915. 

Bituminous    roads    34.80 

Sheet  asphalt    27,06 

Gradinpr     21.15 

Water  bound  macadam 18.35 

Vitrified    block    5.41 

Wood    block    3.17 

Cement  concrete  roads 1.40 

Granite    block    1.39 


During  1915,  149.1  miles  of  road  were  given  bituminous 
surface  treatments,  and  111  miles  were  treated  with  dust 
layers. 

Considerable  space  is  given-  in  the  report  and  in  the 
appendices  to  the  concrete  service  test  road  on  Oxford 
Pike  and  to  the  Byberry  and  Bensalem  service  test  road. 
The  Oxford  Pike  service  test  road  is  a  little  over  two 
miles  in  length  and  is  paved  to  a  width  of  18  ft.  with  con- 
crete. It  i5"  divided  into  sections  each  2,250  ft.  long  in  which 
different  concrete  mixtures  were  used.  Each  of  these  sections 
is  again  subdivided  into  two  sections,  one  1,050  and  the 
other  1,200  ft.  long.  The  1,050-ft.  sections  have  no  addi- 
tional surfacing,  while  the  1,200-ft.  sections,  each  divided 
into  four  parts,  are  covered  with  bituminous  wearing  sur- 
faces. Four  materials  were  used  for  these  surfacings,  a  dif- 
ferent one  being  applied  on  one  portion  of  each  1,200-ft. 
section.  An  illustrated  description  of  this  work  was  printed 
in  a  previous  issue  of  "Good  Roads."  ["An  Experimental 
Concrete  Pavement  Under  Construction  in  Philadelphia,' 
"Good   Roads,"   Nov.   7,    1914,  p.    107.] 

The  Byberry  and  Bensalem  service  test  road  consists  of 
26  sections,  each  with  a  diflPercnt  pavement.  The  road  was 
built  in   1912  and   1913  and  was  described  in  "Good  Roads" 


VIEW    ON    A    TYPICAL    IMPROVED    COUNTItY     ];OAD    IN 
PHILADELPHIA,    PA.— BITUMINOUS    CONCRETE    ON 
CEMENT  CONCRETE  FOUNDATION,  CON- 
CRETE   CURBS. 

for  Dec.  7,   1912.     ["Service  Test  Roadway  in   Philadelphia, 
Pa.,"  "Good   Roads,"   Dec.   7,   1912,  p.  260.] 

Among  other  important  phases  of  the  work  taken  up  in 
the  report  are  the  planning  boards  installed  in  the  bureau, 
the  inspection  of  materials,  the  specifications  of  the  bureau 
and  the  issuing  of  permits  for  street  openings  and  similar 
work.  The  planning  boards,  by  means  of  which  the  engi- 
neers of  the  department  are  enabled  to  follow  the  progress 
of  street  work,  have  been  described  previously.  ["Planning 
Boards  Installed  in  the  Bureau  of  Highways  and  Street 
Cleaning."  By  William  H.  Connell,  "Good  Roads,"  Sept  11 
1915,  p.  168.] 

Much  of  the  work  of  inspecting  materials  was  carried 
on  along  the  general  lines  followed  during  the  preceding 
two  years.  An  innovation,  however,  was  made  in  the 
inspection  of  creosoted  wood  blocks  at  the  preserving 
plants  by  inspectors  in  the  employ  of  the  bureau.  Another 
innovation  was  made  in  the  inspection  of  bituminous  ma- 
terials for  use  in  surface  treatments.  During  last  year  the 
bureau  specified  that  an  inspector  should  be  present  dur- 
ing the  entire  process  of  producing  and  combining  the  ma- 
terials used,  thus  making  it  possible  to  secure  samples 
of  the  ingredients  as  well  as  of  the  completed  mixtures, 
and  also  to  determine  the  methods  and  the  proportions 
of  combination.  The  inspectors  performed  at  the  plant 
or  refinery  such  tests  as  were  necessary  to  control  the 
general  character  of  the  products  and  complete  tests  on  both 


A   PORTION  OF  THE   OXFORD   PIKE   SERVICE  TEST  ROAD 
PHILADELPHIA,   PA.— PAVED  WITH   CEMENT   CON- 
CRETE, PLAIN  AND  WITH  BITUMINOUS  TOP. 
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the  ingredients  and  the  mixtures  were  made  at  the  municipal 
laboratories. 

In  1915  the  Bureau  of  Highways  combined  the  different 
specifications  for  paving  and  country  road  work  into  two 
general  specifications.  The  first  of  these  embraces  all  kinds 
of  construction  used  on  city  streets,  and  the  second,  all  kinds 
of  construction  used  on  suburban  and  country  roads.  The 
general  clauses  of  the  specifications  of  the  Bureau  of  High- 
ways and  Street  Cleaning,  the  Bureau  of  Surveys  and  the 
Bureau  of  Water  have  also  been  standardized  and  embodied 
in  the  specifications  of  the  Bureau  of  Highways  for  the 
current  year. 

Several  important  projects  which  have  been  completed 
or  on  which  progress  has  been  made  during  the  year  are 
described  at  some  length  in  the  report.  Among  these  are 
the  Northeast  Boulevard,  South  Broad  Street  Boulevard, 
League  Island  Park,  the  Plaza  and  the  Parkway.  Most 
of  these  special  improvements  have  been  mentioned  from 
time  to  time  in  "Good  Roads,"  and  two  of  them,  the  North- 
east Boulevard  and  the  Parkway,  have  been  subjects  of 
special  articles.  An  illustrated  description  of  the  Parkway, 
as  then  planned,  was  printed  in  1914.  [".\  Proposed  Park- 
way in  Philadelphia,  Pa.,"  "Good  Roads,"  Aug.  1,  1914,  p.  54] 


TYPICAL    BU.SINESS    STREET    IN    PHILADELPHIA,    PAVED 
WITH  WOOD  BLOCK  ON  CEMENT     ONCRETE    FOUNDA- 
TION, WITH   CEMENT  GROUTED  GRANITE  BLOC'CS 
ON    CONCRETE     FOUNDATION    IN    TRACKS. 

An  illustrated  description  of  the  Northeast  Boulevard  was 
printed  a  few  months  later.  ["Completion  of  the  North- 
east Boulevard  in  Philadelphia,  Pa."  "Good  Roads,"  Dec.  5, 
1914,  p.  204.] 

Considerable  space  in  the  report  is  devoted  to  the  work 
of  street  cleaning.  Of  the  total  area  of  pavement  in  the 
city,  an  average  of  9,873,152  sq.  yds.  per  day  was  cleaned 
during  1915,  making  a  total  yardage  cleaned  during  the 
year  of  3,060,677,120.  Some  of  the  pavements  are  cleaned 
every  day,  some  every  other  day,  and  the  remainder  every 
third  day.  The  surfaced  country  roads  are  cleaned  at  in- 
tervals varying  from  one  week  to  one  month,  the  average 
area  cleaned  per  day  being  341,601  sq.  yds.  The  total  area 
of  paved  streets  and  country  roads  cleaned  during  the 
year  was  3,166,574,000  sq.  yds.  In  addition  the  work  of  the 
department  has  included  the  collection  and  disposal  of  ashes, 
rubbish  and  garbage. 

The  most  noteworthy  innovations  in  street  cleaning  work 
in  1915,  according  to  the  report,  were  the  provisions  for 
cleaning  suburban  streets  and  country  roads,  the  iise  of 
automobile  flushers  and  the  specifying  of  a  definite~minimum 
of  labor  and  equipment  required  for  work  in  each  district. 
Previous  to  1915  the  street  cleaning  work  covered  only 
the  paved  streets  of  the  city,  but  in  that  year  the  work  was 


extended  to  the  suburban  roads.  The  use  of  the  automobile 
flushers  was  commenced  in  1915  by  requiring  the  con- 
tractors in  two  street  cleaning  districts  to  furnish  auto- 
mobile flushers.  The  work  performed  by  these  flushers 
was  very  carefully  tested  and  was  found  to  be  highly  effi- 
cient. 

In  connection  with  the  street  cleaning  the  work  of  snow 
removal  was  given  considerable  space  in  the  report.  The 
operation  of  the  "snow  alarm"  is  described  in  some  detail. 
The  operation  of  this  plan  was  explained  by  Chief  Connell  at 
the  Snow  Removal  Conference  held  in  New  York  City  on 
March  8  of  this  year,  and  an  extract  from  his  paper  was 
printed  in  "Good  Roads"  for  April  IS,  1915. 


The  Influence  of  Physical  Properties  on  the 
Qualifications  of  Road  Building  Rocks 

In  a  recent  bulletin  of  the  United  States  Department  of 
.Agriculture,  "Relation  of  Mineral  Composition  and  Rock 
Structure  to  the  Physical  Properties  of  Road  Materials,"  the 
author,  E.  C.  E.  Lord,  Petrographer  in  the  Office  of  Public 
Roads  and  Rural  Engineering,  sums  up  the  conclusions  to 
be  drawn  from  investigations  so  far  conducted.  The  fol- 
lowing paragraphs  from  the  bulletin,  which  is  reviewed  on 
another  page  of  this  issue,  contain  his  summary: 

"(1)  Igneous  and  nonfoliated  metamorphic  rocks,  owing 
to  a  preponderance  of  hard  silicate  minerals  combined  with 
greater  uniformity  in  structure,  are  more  durable  than  other 
road  making  materials,  finer-grained  varieties  offering  greater 
resistance  to  abrasion  than  coarse-grained  types. 

"(2)  The  resistance  to  wear  of  igneous  and  metamorphic 
rocks,  containing  an  abundance  of  quartz,  hornblende,  augite, 
epidote,  and  garnet,  is  greater  than  that  of  similar  rocks 
rich  in  mica,  chlorite,  serpentine,  and  calcite. 

"(3)  Foliated  metamorphic  rocks,  owing  to  the  parallel 
arrangement  of  their  mineral  constituents,  are,  as  a  rule,  de- 
ficient in  toughness,  and  therefore  not  well  adapted  to  road 
construction. 

"(4)  Sedimentary  rocks  are  usually  deficient  in  wearing 
properties,  except  in  the  case  of  highly  indurated  sandstones, 
containing  a  moderate  amount  of  siliceous  clay,  cement,  and 
limestones  or  dolomites  rich  in  quartz  and  having  very  little 
clay. 

"(5)  Rocks  for  road  making  break  down  under  impact 
into  fragments,  the  shape  and  physical  character  of  which 
are  conditioned  by  mineral  composition  and  structure. 

"(6)  The  effect  of  weathering  is  generally  to  lower  the 
resistance  to  wear  of  road  materials,  owing  to  the  develop- 
ment of  soft,  in  part  colloidal,  products  of  alteration.  Where 
the  secondary  minerals  are  harder  and  more  crystalline  the 
wearing  properties  of  the  rocks  are  proportionately  increased. 

"(7)  The  cementing  value  of  road  materials  is  conditioned 
chiefly  by  the  colloidal  products  of  rock  decay  and  increases 
in  a  general  way  proportionately  with  these  products,  reach- 
ing a  maximum  in  rocks  free  from  quartz. 

"(8)  The  slaking  property  of  rock  powders  is  dependent 
in  the  case  of  siliceous  igneous  and  metamorphic  rocks 
chiefly  on  the  physical  character  of  the  primary  mineral 
components,  whereas  in  basic  igneous  rocks  and  sandstones  it 
is  caused  to  a  large  degree  by  colloidal  products  of  rock  de- 
composition." 


The  Route  of  the  I.inpoln  HlKhnar  Is  discussed  in  a  pamphlet 
recently  Issued  by  the  Lincoln  Highway  A.ssoclatlon  under  the 
title,  "Report  of  the  Directors  of  the  Lincoln  Highway  Asso- 
ciation on  Route  Efficiency."  The  pamphlet  Is  9x12  Ins. 
In  size,  and  consists  of  12  pages.  The  text  is  devoted  to  a 
statement  as  to  the  reason.s  for  selecting  various  portions  of 
the  route,  and  is  signed  by  President  Joy,  Secretary  Bement 
and  Field  Secretary  Osterman  of  the  organization.  The  .report 
is  Illustrated  by  reproductions  of  maps  of  the  Lincoln  High- 
way and  of  photographs  showing  views  of  the  road. 
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Concrete  Roads  in  Baltimore  County,  Maryland* 


The  first  concrete  road  constructed  in  Baltimore  County 
was  a  short  stretch  at  White  Hall,  in  the  year  1911.  This 
road,  542  ft.  in  length  and  12  ft.  in  width,  was  constructed 
along  a  stretch  of  road  which  is  submerged  two  or  three 
times  each  year,  due  to  the  swelling  of  a  nearby  stream 
after  a  very  heavy  rainfall.  The  traffic  on  this  road  is  only 
ordinary  country  road  travel,  nevertheless  the  fact  that  nx) 
money  has  been  spent  on  the  concrete  surface  since  its  com- 
pletion speaks  well  for  concrete  construction  as  a  road 
material.  There  are  in  Baltimore  County  to  date  approx- 
imately 25  miles  of  concrete  road,  varying  in  width  from 
streets  42  ft.  between  curbs  to  a  9-ft.  county  road. 

Experience  has  convinced  us  that  no  concrete  road  should 
be  constructed  less  than  14  ft.  in  width,  while  16  ft.  or,  pre- 
ferably, 18  ft.  is  far  better.  A  road  constructed  18  ft.  in 
width   greatly   reduces   the   maintenance   on    shoulder   work. 


roads,  although   containing  cracks,  have  given  years  of  ex- 
cellent service  with  a  minimum  cost  of  maintenance. 

A  crew  of  two  or  three  men,  a  cart  and  a  tar  kettle  are 
used  for  this  maintenance  work.  The  tools  used  consist  of 
a  wire  bristle  broom,  wheelbarrow,  a  couple  of  shovels,  a 
tar  bucket  and  sprinkling  cans.  All  cracks  or  spalled  joints 
should  be  swept  clean  with  a  wire  broom,  after  which  tar 
heated  to  about  225°  F.  should  be  poured,  filling  the  cracks 
or  covering  the  spalled  area.  This  should  stand  for  a  few 
moments  to  prevent  it  from  bubbling,  after  which  it  is  cov- 
ered with  clean,  coarse,  dry  sand  or  clean,  dry  stone  chips. 
Pit-holes  are  similarly  treated.  When  an  imperfection  exists 
over  an  inch  in  depth  the  practice  is  to  clean  it  out  and  dry 
it  carefully  and  paint  it  with  hot  tar,  after  which  it  is  filled 
with  stone  of  a  suitable  size,  graded  to  fill  the  voids  as 
nearly   as   possible,   and   tamped   in   place.     Hot   tar   is   then 


ROLAND    AVENUE,    LOOKING    SOUTH    FROM    LAKE    AVENU  E,    BALTIMORE    COUNTY,    MD.— 6-IN.    CEMENT   CONCRETE 

PAVEMENT,   1:2:4   MIXTURE.  '.  .    .  _ 


All  of  our  roads  are  one-course  construction,  flat  subgrade, 
2-in.  crown  and  mixture  of  one  part  cement,  two  parts  of 
sand  and  four  parts  of  stone. 

Our  only  maintenance  on  concrete  roads  without  the 
bituminous  skin  coat,  has  been  the  treatment  of  cracks, 
which  are  bound  to  occur  more  or  less,  depending  on  the 
character  of  the  coarse  aggregate,  the  character  of  sub- 
grade  and  the  temperature  prevailing  at  the  time  of  con- 
struction. 

The  success  of  concrete  roads  has  been  judged  to  a  con- 
siderable degree  by  the  prevalence  of  cracks.  This  is  an 
erroneous  impression,  as  the  cracks  do  not  detract  from  the 
value  or  durability  of  the  road  if  properly  taken  care  of, 
except  so  far  as  they  affect  the  surface  appearance.  This  is 
shown  by  the  phenomenal  development  in  this  type  of  road, 
the  successful  treatment  of  cracks,  and  the  fact  that  many 


•From  the  annual  report  for  1815  of  William  G,  Sucro,  Roads 
Engineer  of  Baltimore  County,  Md. 


poured  over  the  patch,  the  quantity  being  gauged  so  that 
the  tar  will  be  taken  up  by  the  remaining  voids  without  any 
large  excess  being  left  on  the  surface,  and  sand  or  stone 
chips  spread  with  a  shovel  over  the  surface.  One  trip  over 
a  road  yearly  is  usually  all  that  is  required. 

Where  a  contract  calls  for  a  bituminous  skin  coat  it  has 

tar.  Very  few  cracks  show  up  on  the  surface  of  a  tarred 
concrete  road,  due  to  the  fact  that  as  they  occur  they  are 
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automatically  filled  with  tar  and  stone  dust  under  traffic. 
The  tar  surface  on  a  concrete  road  makes  a  very  pleasing 
appearance  and  acts  as  a  cushion  and  protecting  coat  for 
the  concrete  surface. 

The  Engineer  recommends  the  liberal  use  of  cement  con- 
crete for  road  purposes  in  the  future  in  order  to  reduce  the 
cost  maintenance  on  our  road  system,  which  at  present  is 
far  too  high  in  proportion  to  the  amount  of  money  avail- 
able each   year   for  road  purposes.     The   cost  of  concrete 


roads  in  Baltimore  County  ranges  from  79  cts.  to  $1.07  for 
plain  concrete  6  ins.  thick  and  from  89  cts.  to  $1.17  for  con- 
crete with  a  bituminous  skin  coat. 


Battle   Creek,   Mlcta.,   will    expend   approximately    JIOO.OOO    on 
about  five  miles  of   pavements   this  season. 


Bell  County,  Ky.,  will  vote  May  13  on  tiie  question  of  issuing 
bonds  to  tiie  amount  of  $150,000  for  the  construction  of  roads 
and   bridges. 


•I 


BBLVIDBRB   AVENUE,    SRD    DISTRICT.    BALTIMORE    COUNTY,    MD.-CEMENT    CONCRETE   PAVEMENT   COMPLETED 

IN  SEPTEMBER,  1916. 
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The  Utilization  of  Pulverized  Earth  in 
Asphaltic  Paving  Mixtures* 


By  FRANCIS  P.  SMITH* 


Mr.  Pillsbury's  paper  appears  to  the  speaker  to  be  espe- 
cially valuable  in  that  he  discusses  certain  principles  in 
connection  with  the  paving  problem  from  a  broad  and  com- 
prehensive standpoint.  In  considering  the  details  of  any 
particular  process  or  type  of  pavement  we  are  all  too  prone 
to  lose  our  sense  of  general  perspective,  and  anything  which 
tends  to  bring  us  back  to  a  general  consideration  of  the 
problem  as  a  whole  is  always  very  desirable. 

Mr.  Pillsbury  calls  our  attention  to  the  fact  that  witli 
changes  in  processes  of  manufacture,  and  possibly  in  cement- 
ing mediums,  many  materials  which  are  not  now  considered 
available  for  paving  purposes  may  prove  to  be  very  valuable. 
This  is  particularly  true  as  regards  broken  stone  or  sand 
in  which  the  particles  are  covered  or  closely  associated 
with  fine  material  of  a  more  or  less  cementitious  nature, 
such  as  clay  or  loam.  Up  to  very  recently  such  materials 
have  been  regarded  as  being  unsuitable  for  paving  purposes, 
owing  to  the  fact  that  during  their  passage  through  the 
drier  the  finely  divided  cementitious  particles  have  a  tendency 
to  form  loosely  coherent  balls  or  attach  themselves  more 
or  less  firmly  to  the  larger  particles.  When  the  hot  min- 
eral aggregate  is  mixed  with  bituminous  cementing  material 
the  attrition  of  the  mass  in  the  ordinary  type  of  mixer  is 
not  sufficient  to  remove  the  coating  which  has  been  formed 
upon  the  larger  grains  or  to  break  up  the  balls  of  fine 
material.  The  bitumen,  therefore,  does  not  come  in  suffi- 
ciently intimate  contact  with  the  true  surface  of  the  larger 
particles  to  form  a  permanently  adherent  coating  and  only 
the  outside  surfaces  of  the  fine  mineral  aggregate  which 
has  formed  into  balls  receives  a  bituminous  coating.  Under 
the  stress  of  traffic  and  climatic  changes  these  balls  are 
broken  up  and  the  interior  of  them,  composed  of  loose 
pulverized  material,  is  removed  by  the  action  of  traffic, 
leaving  pits  in  the  surface  in  which  water  will  accumulate. 
The  coating  of  fine  material,  which  to  a  certain  extent  has 
been  formed  on  the  surface  of  the  larger  particles,  also 
liecomes  detached,  carrying  with  it  the  coating  of  bitumen, 
(bus  loosening  the  bond  of  these  particles  and  permitting 
theiTi  to  ravel  out. 

It  has  been  known  for  a  long  time  that  clay,  owing  to  its 
affinity  for  bitumen,  is  a  very  valuable  filler  or  constituent 
for  pavements  of  the  sheet  asphalt  type.  It  has  heretofore 
been  impossible  to  employ  a  sand  containing  appreciable 
quantities  of  clay  for  the  reasons  above  stated  and  the  use 
of  ground  clay  as  a  filler  to  be  added  to  the  mixture  in 
place  of  Portland  cement  or  limestone  dust  has  been  im- 
practicable owing  to  the  tendency  of  the  clay,  even  after 
being  dried  and  ground,  to  absorb  moisture  and  form  into 
balls. 

Recent  developments  in  machinery  for  the  manufacture  of 
bituminous  pavements  have,  however,  rendered  it  possible 
to  use  materials  containing  a  large  percentage  of  clay.  This 
is  accomplished  by  subjecting  the  dried  and  heated  ag- 
gregate to  the  action  of  a  pulverizer  in  which  the  attrition 
of  the  particles  is  sufficient  to  break  up  any  balls  which 
may  have  been  formed  by  the  passage  of  the  mineral  ag- 
gregate   through    the    drier    and    also    to    thoroughly    clean 


♦DLscussion  of  the  paper  "The  Adaptability  of  Road  Paving 
Materials  to  Different  ConditlonB  and  Localities,"  presented  by 
P.  C.  Pillsbury.  Division  Engineer,  Massachusetts  Hiiihway 
Conmiission,  at  the  thirteenth  annual  convention  of  the  Ameri- 
can Road  Builders'  Association  at  Pittsburgh,  Pa.,  February  28- 
Mareh  3.  1916.  This  discussion  by  Mr.  Smith  was  followed  by  a 
general  discussion,  a  verbatim  report  of  which  follows  here. 
Mr.  Pillsbury's  paper  was  printed  In  "Good  Roads"  of  March  4. 

tChemical  and  Consulting  Paving  Engineer.  Dow  &  Smith, 
New  York.  N.  Y. 


the  larger  particles  from  any  adhering  clay  or  powder.  By 
the  action  of  the  pulverizer  the  amount  of  200-mesh  material 
can  be  increased  up  to  almost  any  desired  point.  The 
pulverizing  action  naturally  exerts  its  greatest  force  upon 
the  softer  particles  of  the  aggregate  and  the  fine  material 
formed  is  therefore  largely  derived  from  the  softer  in- 
gredients and  thus  produces  a  more  desiralile  dust  or  filler 
than  can  be  obtained  from  pure  quartz.  Heretofore  one  of 
the  serious  problems  connected  with  the  paving  industry, 
more  especially  where  the  traffic  to  which  the  pavement 
was  to  be  subjected  was  extremely  heavy,  was  the  selection 
of  sands  which,  when  combined,  would  have  the  different 
sized  particles  present  in  the  proper  amounts  to  form  a 
dense  and  compact  pavement.  In  many  cases  it  has  been 
extremely  difficult  to  secure  such  sands,  more  especially 
those  which  contain  the  requisite  amounts  of  100-mesh  and 
80-mesh  particles.  With  the  pulverizer,  practically  any 
amount  of  these  fine  particles  can  be  produced  from  a  sand 
which  is  naturally  deficient  in  them.  Where  sands  are 
naturally  deficient  in  coarse  particles  of  the  10-,  20-  and  30- 
mesh  sizes  they  tend  to  make  a  pavement  which  is  lacking 
in  stability  and  is  susceptible  to  displacement  under  traffic. 

To  a  very  large  extent  this  instability  of  the  mineral 
aggregate  can  be  compensated  for  by  an  increase  in  the 
amounts  of  the  finer  particles.  This  is  illustrated  extremely 
well  in  French  rock  asphalt  pavements,  which  contain  prac- 
tically no  coarse  particles  and  are  largely  composed  of  200-, 
100-  and  80-mesh  particles.  The  action  of  the  pulverizer, 
therefore,  appears  to  eliminate  a  number  of  the  difficulties  at- 
tendant upon  the  use  of  former  types  of  machinery  for  the 
manufacture  of  bituminous  pavements. 

This  does  not  mean,  however,  that  the  action  of  the 
pulverizer  should  be  permitted  without  proper  supervision 
and  regulation.  A  standard  sheet  asphalt  pavement  for 
heavy  traffic  usually  contains  a  total  of  from  30  to  40  per 
cent,  of  material  passing  the  200-,  100-  and  80-mesh  sieves. 
An  increase  of  this  fine  material  beyond  a  certain  point 
results  in  increased  instability  of  -the  pavement.  After  the 
critical  point  has  been  reached  stability  again  increases. 
The  amount  of  bitumen  to  be  added  to  the  mixture  also 
depends  upon  the  percentage  of  fine  particles.  As  these 
are  intreased  the  surface  area  to  be  coated  with  bitumen 
increases  and  naturally  calls  for  an  increase  in  bitumen. 
Where  the  fine  particles  form  the  bulk  of  the  mineral  ag- 
gregate, it  is  often  desirable  to  reduce  the  indicated  bitumen 
contents  caused  by  the  increased  surface  area  by  thinning 
the  consistency  of  the  bitumen  and  making  the  coating  on 
each  grain  thinner  than  in  the  normal  sheet  asphalt  mixture. 
This  can  safely  be  done  where  the  particles  of  the  mineral 
aggregate  (as  in  the  case  of  French  rock  pavements)  pack 
together  very  firmly  when  dry,  and  when  so  packed  are  ex- 
tremely stable.  Another  difficulty  is  also  met  with  in  this 
connection  and  that  is  the  tendency  of  a  hot  aggregate,  con- 
taining a  large  percentage  of  fine  material,  to  segregate  in 
the  storage  bins,  thus  making  it  difficult  to  draw  from  them 
a  mineral  aggregate  of  uniform  mesh  composition.  This, 
however,  is  a  mechanical  difficulty  which  is  not  very  hard  to 
provide  for.  Mixtures  containing  large  percentages  of  fine 
particles  also  require  more  thorough  mixing  than  do  those 
in  which  the  proportion  of  fine  particles  is  lower.  This 
would  indicate  increased  speed  for  the  mixing  shafts  and 
probably  a  longer  period  of  mixing,  but  this  again  is  de- 
pendent upon  the  fluidity  of  the  bitumen  used. 
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In  asphalt  block  manufacture  the  bitumen  used  must 
necessarily  be  very  non-susceptible  to  changes  in  tempera- 
ture and  is  therefore  relatively  low  in  cementing  value  and 
fluidity.  This  makes  it  more  difficult  to  thoroughly  coat  the 
'  particles  with  a  firmly  adherent  film  of  bitumen  and  it  has 
heretofore  been  absolutely  necessary  to  use  only  clean, 
fresh  broken  stone  in  which  the  larger  particles  are  free 
from  adhering  stone  dust.  It  is  probable  that  if  a  suc- 
cessful device  can  be  installed  which  will  clean  the  particles 
after  their  passage  through  the  drying  drums,  stone  which 
has  not  been  freshly  crushed  may  be  successfully  employed. 

Mr.  Pillsbury  has  also  called  our  attention  to  the  im- 
portance of  drainage  in  the  sub-foundation  and  the  fact 
that  foundations  which  are  sufficient  under  favorable  cli- 
matic conditions  where  frost  action  is  largely  absent  are 
totally  inadequate  under  other  conditions  where  frost  pene- 
trates the  soil  to  a  considerable  depth  during  the  winter 
months.  This  is  a  very  important  consideration,  indeed, 
as  the  success  of  certain  pavements  under  favorable  climatic 
conditions  or  on  very  favorable  subsoils  has,  in  a  number 
of  instances,  led  engineers  to  adopt  similar  types  of  pave- 
ments where  the  climatic  conditions  were  much  more  severe 
or  the  type  of  subsoil  entirely  different. 

As  Mr.  Pillsbury  justly  states,  experience  covering  widely 
different  climatic  and  subsoil  conditions  is  essential  before 
any  final  judgment  of  the  value  of  particular  types  of 
bituminous  construction  can  be  made,  and  that  what  is 
one  man's  meat  in  one  locality  may  well  prove  to  be  an- 
other man's  poison   in  other  localities. 


Discussion 

PRESIDENT  STEVENS:  Is  there  any  discussion  on 
Mr.  Smith's  remarks? 

E.  B.  ULRICH  (City  Engineer,  Reading,  Pa.):  We,  in 
our  town  in  the  past  two  years,  have  resurfaced  some  old 
brick  pavements  using  the  Topeka  mix.  It  was  quite  suc- 
cessful with  a  minimum  thickness  of  \'/i  ins.  and  a  maximum 
of  3  ins.,  paying  especial  attention  to  compression.  I  listened 
very  intently  to  Mr.  Smith's  criticism,  or  rather  remarks, 
on  the  paper  by  Mr.  Pillsbury,  and  the  cleansing  by  at- 
trition of  the  larger  particles  from  any  adhering  loam  or 
clay  appeals  very  strongly  to  me  with  reference  to  sands 
used  in  asphalt  paving  work.  We  could  use  that  very 
nicely  in  our  town,  and  I  would  like  to  ask  Mr.  Smith 
whether  it  has  been  tried,  how  it  has  worked  out,  what  is 
the  method  pursued  and  has  it  a  name?  It  is  a  new  one 
and  I  am  always  glad  to  know  of  something  that  is  new. 

MR.  SMITH:  Mr.  Ulrich  and  Gentlemen:  The  method 
has  been  tried  out.  The  application  of  it  is  something  like 
this:  Soil  containing  large  percentages  of  clay  has  been 
used  successfully  for  the  construction  of  the  type  of  pave- 
ment under  discussion.  The  first  pavements,  as  far  as  my 
knowledge  is  concerned,  of  this  type  were  laid  in  lola, 
Kansas,  with  Kansas  gumbo  soil  as  a  base.  That  soil 
contains  a  very  large  percentage  of  clay.  The  process 
was  first  exploited,  as  far  as  I  know,  by  a  concern  whose 
name,  I  believe,  at  the  present  time  is  the  Bituminized 
Road  Co.  The  method  was  substantially  to  first  heat  the 
mineral  aggregate,  then  subject  it  to  a  pulverizing  action, 
then  convey  it  to  an  overhead  bin  somewhat  similar  in 
type  to  that  in  the  ordinary  sheet  asphalt  plant.  Pro- 
vision is  made  in  that  bin  to  prevent  the  segregation  of 
the  fine  material  from  the  coarse  and  the  mixing  is  done 
in  a  closed  mixer. 

Those  pavements,  especially  where  they  are  composed 
largely  of  clay,  are  plastic  in  their  nature,  resembling  sheet 
lead  more  than  even  the  best  type  of  heavy  traffic  sheet 
asphalt  pavements  do.  These  have  been  very  successful 
under  what  I  should  consider  unfavorable  conditions,  that 
is,  laid  directly  on  the  soil  to  a  thickness  of  approximately 
3  ins.  without  any  foundation  whatever.    They  were  subject- 


ed to  what  might  be  termed  a  medium  residence  district 
traffic,  although  at  one  time  shortly  after  they  were  laid 
I  believe  that  a  very  considerable  amount  of  construction 
work  went  on  in  that  particular  neighborhood,  so  that  for 
a  considerable  period  *of  time  they  were  subjected  to  what 
might  be  termed  a  reasonably  heavy  traffic,  in  addition  to 
the  ordinary  delivery  wagon  traffic  of  a  residence  district. 
Recently — within  the  past  year — similar  pavements,  using 
sand  or  earth  containing  a  much  smaller  percentage  of 
clay  than  that  which  was  found  in  the  Kansas  soil,  have 
been  laid  in  Scranton,  Penn,  Those  pavements  have  been 
down  for  something  less  than  a  year — some  of  them  may 
have  been  in  just  about  a  year  up  to  the  present.  These 
have  given  very   satisfactory  results  indeed. 

My  idea  in  discussing  Mr.  Pillsbury's  paper  was  more 
particularly  to  call  attention  to  a  departure  from  the  standard 
methods  of  asphalt  construction  which  permitted  the  use 
of  materials  which  were  available  almost  everywhere  and 
which  could  not  be  used  under  the  present  well  estab- 
lished methods  of  manufacturing  sheet  asphalt  and  bitumin- 
ous pavements.  I  regard  it  as  a  very  important  departure 
and  one  which  in  all  probability  will  lead  to  very  important 
and  gratifying  results.  There  are  many  sections  of  this 
country  where  sand  is  available  in  large  quantities,  but 
except  at  a  very  high  cost  fine  or  coarse  sand,  depending 
upon  circumstances,  cannot  be  found  in  sufficient  quantities 
and  of  the  right  quality  to  mix  with  the  local  sand  and 
give  it  the  proper  mesh  composition  for  the  bituminous 
I>avement  to  be  laid. 

PRESIDENT  STEVENS:  How  about  acidity  and 
alkalinity  of  the  soil? 

MR.  SMITH:  The  acidity  and  alkalinity  of  the  soil  I 
should  say  would  have  very  little  to  do  with  it.  Any 
normal  acidity  would  be  chiefly  organic  and  would  be  de- 
stroyed by  the  passage  of  the  soil  through  the  heater,  and 
the  alkalinity  of  the  soil — well,  if  it  were  an  alkali  sand 
such  as  we  find  in  the  far  West  I  should  not  like  to  use 
it  without  first  trying  it  out.  But  a  reasonably  small  amount 
of  alkali  I  should  not  regard  as  a  serious  matter. 

MR.  ULRICH:  The  sand  question  is  a  very  annoying 
one  with  us. 

MR.  SMITH:  I  am  quite  familiar  with  your  sands,  Mr. 
Ulrich,  and  I  know  the  extreme  difficulty  of  getting  a  good 
grading  from  them,  and  that  the  larger  particles  in  them 
are  dusted  over  with  a  clay  deposit. 

PRESIDENT  STEVENS:     Any  other  question? 

EZRA  STOLTZFUS  (Gap,  Pa.):  I  would  like  to  ask 
a  question.  Down  in  our  neighborhood  a  number  of  years 
ago  there  was  a  good  roads  advocate  who  predicted  that 
before  we  attain  the  highest  standard  of  road  making  we 
will  come  to  a  waterproof  earth  road.  I  would  like  to 
know  if  any  thought  has  been  directed  or  anything  done 
along   that   line    or   any    step    taken    in    that    direction? 

MR.  SMITH:  Of  course,  any  bituminous  treatment  on 
the  surface  of  the  road  may  be  regarded  as  waterproofing 
the  surface  of  the  road.  The  destroying  action  of  water 
upon  all  bituminous  compounds  is  very  marked  and  the 
inspection  must  be  so  close  as  to  make  sure  that  no  pot- 
holes or  depressions  are  left  which  will  accumulate  water. 
However,  the  mere  waterproofing  of  the  surface  alone  will 
not  supply  other  qualities  which  are  equally  essential  "^o 
the  formation  of  a  good  road,  namely,  stability,  sufficient 
foundation  and  sufficient  resistance  to  displacement  by  traffic 
and  to  attrition. 

MR.  STOLTZFUS:  As  I  understand  it,  the  foundation 
for  the  road  you  have  mentioned  is  nothing  but  earth. 

MR.  SMITH:  The  foundation  of  the  lola  road  is  nothing 
but  earth,  but  that  gumbo  earth  when  kept  away  from 
water  is  very  stable  indeed.  When  water  comes  in  con- 
tact with  it,  it  becomes  a  hopeless  mess. 
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MR.  STOLTZFUS:  Then  can't  we  concede  that  the 
dry  earth  makes  a  better  foundation  above  the  water  than 
if  we  used  stone? 

MR.  SMITH:  If  the  earth  can  be  kept  dry  and  in 
place  that  may  be  so  in  a  number  of  cases,  but  that  is 
extremely  difficult. 

D.  A.  GRANT  (Pittsburgh,  Pa.):  I  would  like  to  ask 
Mr.  Smith  whether  he  aims  to  get  the  aggregate  coarser 
than  200-raesh  of  the  same  grading  as  in  standard  sheet 
asphalt,  that  is,  say  up  to  the  10-mesh.  Are  you  trying  to 
get  the  intermediate  aggregate  between  200-  and  10-mesh  to 
conform  to  what  is  known  now  as  standard  grading? 

MR.  SMITH:  That  depends  a  great  deal  on  the  character 
of  the  mineral  aggregate  from  which  the  road  is  to  be  made. 
If  you  adhere  to  the  standard  grading  for  sheet  asphalt 
for  the  mineral  aggregate  on  the  200-,  100-  and  80-mesh 
screens  you  will  have  provided  for  only  approximately  30 
to  40  per  cent,  of  fine  material.  If  you  carry  the  propor- 
tion of  fine  material  further  than  that  you  naturally  reduce 
the  amount  of  coarse  material,  and  up  to  a  certain  point, 
as  I  mentioned  in  my  discussion,  you  increase  stability. 
Beyond  that  point,  a  further  addition  of  fine  material  tends 
to  reduce  stability  until  a  certain  limit  is  reached,  beyond 
which  stability  is  again  increased,  as,  for  instance,  with 
the  French  rock  pavements,  which  are  largely  composed 
of  200-,  100-  and  80-mesh  particles  with  nothing  coarser  than 
that,  you  have  probably  one  of  the  most  stable  pavements 
that  we  know  of  and  one  which  resists  displacement  to 
traffic  better  than  any  other  known  bituminous  pavement. 
The  two  critical  points  mentioned  vary  with  the  materials 
used.  It  therefore  depends  upon  what  soil  you  are  work- 
ing with,  or  what  mineral  aggregate  you  are  working  with, 
whether  you  are  going  to  aim  to  duplicate  the  present 
standard  grading  for  sheet  asphalt  heavy  traffic  pavement 
or  whether  you  are  going  away  beyond  that  type  and  ap- 
proach   the    French    rock   type. 


Concrete  Foundations  for  Asphalt  Pavements 
and  Roads  Subject  to  Heavy  Travel* 

By  CLIFFORD  RICHARDSONt 

In  road  construction  of  a  permanent  character,  the  first 
essential  is  a  dry,  firm  subsoil.  Having  secured  this,  another 
and  more  essential  factor  is  a  suitable  foundation,  especially 
for  an  asphalt  pavement  of  the  highest  type,  or  any  road 
for  carrying  heavy  traffic.  This  is  emphasized  by  the  weights 
the  main  roads  have  to  carry  because  of  the  increase  in 
capacity  of  motor  vehicles  to  the  point  where  their  regula- 
tion is  considered.  Therefore,  as  travel  increases,  Portland 
cement  will  find  an  extended  use  to  afford  adequate  support, 
the  only  satisfactory  substitute  for  this  having  been  found  to 
be  an  old,  well-compacted  broken  stone  road.  In  this 
country,  at  least,  this  is  seldom  available,  although  good 
examples  are  found  in  England. 

Asphalt  surfaces,  in  themselves,  have  no  strength  to  support 
heavy  loads  and,  like  other  surfaces,  require  adequate  sup- 
port when  subjected  to  concentrated  travel.  Any  type  of 
surface  that  is  selected  to  carry  heavy  traffic  must  have  a 
proper  foundation  and  such  a  foundation  can  be  provided 
in  no  more  satisfactory  way  than  by  the  laying  of  a  Port- 
land cement  concrete  foundation.  While,  for  some  years, 
this  has  been  recognized  in  certain  instances,  it  must  have 
general  acceptance  in  the  near  future,  at  least  in  reference  to 
main  roads.  And  it  is  generally  desirable,  as  a  matter  of 
permanence,  where  funds  are  available.  The  primary  dif- 
ficulty is,  of  course,  that  of  funds,  but  as  a  concrete  founda- 
tion needs  no  maintenance  its  cost  may  properly  be  met  by 
the  issue  of  long-term  bonds. 


♦Abstract  of  a  paper  prpsented  at  the  Twelfth  Annual  Con- 
vention of  the  American  Concrete  Institute,  Chicago,  111..  Feb. 
14-17,    1916. 

+Consultln(?  Engineer,  New  York,  N.   Y. 


The  thickness  of  concrete  required  depends,  of  course, 
upon  the  travel  to  be  carried  and  the  support  to  be  received 
from  the  subsoil.  On  one  of  the  most  heavily  traveled  streets 
in  London,  England,  it  has  been  proposed  to  lay  11  ins.  The 
usual  thickness  in  this  country  has  been  6  ins.  for  our  most 
important  thoroughfares,  but  this  will  have  to  be  increased 
in  the  near  future  because  of  the  disturbance  for  underground 
operations  and  the  increasing  weight  of  motor  trucks. 

It  is  coming  to  be  recognized,  at  least  by  experts,  that  con- 
crete aggregates,  especially  sand,  must  be  more  carefully 
selected.  In  work  of  the  highest  character,  testing  the  sand 
is  as  important  as  testing  the  cement.  It  has  been  shown 
that  one  brand  of  cement  will  give  better  results  with  one 
sand  than  with  another,  although  each  kind  of  cement  may 
give  the  same  result  with  standard  sand.  It  is  evident,  there- 
fore, that  there  is  great  opportunity  for  improving  the  char- 
acter of  concrete,  and  it  is  encouraging  to  know  that  ex- 
tensive investigations  are  being  made  in  this  direction. 

A  cement  concrete  foundation  may  be  looked  upon  as  a 
permanent  investment.  To  a  certain  extent,  concrete  road 
surfaces  may  be  regarded  in  the  same  way,  for  when  they 
become  too  rough  to  be  used  as  surfaces  they  can  be  utilized 
as  foundations  for  other  types  of  surfacings. 

California  is  expending  millions  of  dollars  in  the  use  of 
cement  concrete  for  highways,  and  the  expenditure  is  looked 
upon  as  one  that  will  be  an  asset  for  many  years.  Upon  the 
concrete  is  laid  an  asphaltic  surfacing  with  an  aggregate 
composed  of  sand  and  fine  pea-grit.  This  is  put  on  to  pro- 
vide a  surface  more  agreeable  to  travel,  and  costs  but  8  cts. 
per  sq.  yd.  It  is  a  temporary  surfacing  for  use  where  the 
traffic  is  light  and  little  money  is  available,  but  is  expected 
to  last  for  three  or  four  years  and  to  give  an  adequate 
return  for  the  money  expended.  Where  travel  is  more  con- 
centrated an  asphaltic  surfacing  containing  fine  stone  is  used. 
This  may  be  looked  upon  -as  more  durable  and  costs  SO 
cts.  per  sq.  yd.  Looked  at  from  an  economic  point  of  view 
there  is  probably  no  other  state  in  which  so  satisfactory  a 
combination  of  cement  concrete  and  bitumen  has  been  used, 
although  the  concrete  may  be  regarded  as  too  thin,  as  it  has 
a  thickness  of  only  A^A  ins.  This,  of  course,  is  partly  due  to 
the  favorable  climatic  conditions. 

It  is  worthy  of  note  that  where  cement  concrete  is  pro- 
tected by  a  bituminous  or  other  surface,  a  leaner  concrete 
can  be  used  than  it  is  well  to  employ  where  the  concrete  is 
exposed  to  travel,  and,  therefore,  the  concrete  is  much  less 
expensive. 

Experience  has  shown  the  possibility  of  greatly  improving 
the  present  methods  of  mixing  and  placing  concrete  in  road 
work.  Too  much  such  work  is  done  carelessly,  without 
proper  study  of  the  mineral  aggregate  and  without  giving 
enough  time  for  thorough  mixing.  But  engineers  are  awaken- 
ing to  their  shortcomings  in  this  respect  and  there  will 
doubtless  be  a  great  improvement  in  the  near  future. 

Although  it  is  recognized  that  American  cement  is  gener- 
ally of  a  very  high  quality,  the  characteristics  of  the  cement 
used  for  foundations  and  the  fineness  of  the  grinding  are 
factors  of  great  importance  in  the  success  attending  its  use. 

Climatic  conditions  and  the  great  extremes  of  temperature 
result  in  the  formation  of  cracks  in  monolithic  cement  con- 
crete road  foundations,  and  these  cracks  are  often  reproduced 
in  the  surfaces  themselves.  The  effects  of  such  cracks,  how- 
ever, usually  disappear  within  a  few  years,  and  are  not 
afterwards  manifested  to  any  disagreeable  extent.  That  such 
cracks  are  due  principally  to  contraction  caused  by  extreme 
temperatures  is  demonstrated  by  the  fact  that  they  are  less 
apparent  in  a  climate  like  that  of  California  where  there  are 
no  extremes  in  temperature.  In  certain  instances,  expansion 
at  joints  between  the  work  done  on  two  days  has  been 
observed,  but  this  seldom  happens  and  is  not  manifested 
after  the  expiration  of  a  few  years. 
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The  Preparation  and  Use  of  Asphalt,  Cut  Back  with  Naphtha, 

for  Road  Surface  Treatment* 


By  JULIUS 

The  object  of  this  paper  is  to  outline  briefly  the  prepara- 
tion and  use  of  asphalt,  cut  back  with  naphtha  and  applied 
as  a  paint  coat  in  macadam  road  surface  treatment,  in  the 
practice  of  the  Bureau  of  Highways  and  Street  Cleaning, 
of  Philadelphia,  during  the  past  four  years. 

Beginning  with  the  recognition  of  the  fact  that  many  of 
the  grades  of  asphaltic  surface  treatment  materials  in  use 
possibly  five  years  ago  were  faulty  in  their  tendency  to 
"push"  or  displace,  particularly  when  applied  as  compara- 
tively thick  pads  in  surface  treatment  work,  and  further  with 
the  idea  of  developing  an  asphaltic  material  vihich,  while 
liquid  at  the  time  of  application,  would  develop  setting  or 
hardening  qualities  somewhat  similar  to  those  exhibited  by 
some  of  the  tar  products,  an  experiment  was  carried  on  on 
Riverdale  Avenue,  in  the  Borough  of  The  Bronx,  in  the  fall 
of  1911,  using  a  cut-back  compounded  of  65  per  cent,  by 
weight  of  140  penetration  asphalt  and  35  per  cent,  by  weight 
of  naphtha,  in  comparison  with  stretches  of  crude  liquid  as- 
phalt and  other  asphaltic  products.  This  section  of  roadway 
was  covered  by  a  heavy  snow  on  the  following  day,  with  dis- 
astrous results  to  practically  all  but  the  asphalt  cut-back  sec- 
tion. The  work  begun  at  this  time  has  been  continued  in  the 
City  of  Philadelphia,  as  will  be  described  in  more  detail  later. 

In  order  to  explain  better  what  are  considered  the  desira- 
ble properties  of  this  preparation  contrasted  with  other 
asphaltic  surface  treatment  materials,  some  of  the  funda- 
mental differences  between  the  various  grades  of  these  prod- 
ucts will  be  considered.  Beginning  with  the  light  road  oils 
used  for  cold  application,  frequently  spoken  of  as  "45-per 
cent,  oils,"  etc.,  indicating  by  the  use  of  this  figure  that  the 
oil  is  supposed  to  contain  about  45  per  cent,  of  asphaltic  base 
of  100  penteration,  as  determined  by  the  so-called  asphaltic 
content  test;  the  liquid  or  crude  asphalts  consisting  of 
unrefined  asphaltic  petroleums;  and  finally  the  heaviest 
grade  of  products  of  this  character,  often  called  "hot  oils," 
containing  from  65  to  90  per  cent,  of  asphaltic  base  of  100 
penetration,  determined  by  the  above  mentioned  test,  it  is 
found  that  all  three  of  these  products  contain  varying  but 
in  all  cases  considerable  percentages  of  oils  which  in  their 
after  effect  upon  the  completed  surface  treatment  work,  may 
properly  be  called  lubricating  oils.  In  the  case  of  the  light 
or  cold  road  oil,  this  material,  whether  compounded  as  a  mix- 
ture of  a  flux  and  a  base,  or  whether  simply  prepared  as 
a  straight  distillation  product,  will  in  the  final  analysis  con- 
tain only  45  to  50  per  cent,  by  weight  of  a  base  somewhat 
softer  than  100  penetration,  while  the  remaining  55  to  50 
per  cent,  of  material  consists  of  non-drying  oils.  Proceeding 
in  the  direction  of  a  heavier  material  of  greater  binding  base 
and,  consequently,  of  more  permanence,  the  hot  oils  have 
been  developed,  some  of  which  contain  only  a  comparatively 
small  percentage  of  fluxing  ingredients.  Instead  of  using 
light  oils  as  a  flux  or  carrying  agent  to  reduce  the  viscosity 
of  this  grade  of  material  the  hot  oils  contain  only 
enough  of  lighter  ingredients  to  make  it  possible  to  thin 
them  out  readily  by  the  application  of  heat,  thus  reducing 
their  viscosity  (at  least  at  the  moment  of  application)  and 
supposedly  giving  them  an  equal  penetration  into  the  road 
surface.  The  best  of  this  latter  grade  of  materials,  however, 
still  contain  enough  fluxing  components  so  that  they  will 
always  show  a  tendency  to  soften  more  than  is  desirable 
in  hot  weather  and,  consequently,  tend  to  push  upon  the  road 
surface.    The  third  grade  of  materials  named,  that   is,  the 
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crude  liquid  asphalts,  naturally  contain  the  intermediate  flux- 
ing and  lubricating  oils  described  in  the  case  of  the  two 
preceding  materials  together  with  a  varying  percentage  of 
volatile  components  (depending  upon  the  origin  of  the  oil) 
and,  consequently,  show  in  use  an  appreciable  drying  on 
the  surface  of  the  road  after  their  application.  This  material, 
then,  from  the  standpoint  of  results  obtained,  may  be  said 
to  possess  the  advantage  of  having  a  comparatively  low  vis- 
cosity with  little  or  no  addition  of  heat  at  the  time  of  appli- 
cation, and  to  have  in  addition  the  ability  to  set  up  or 
harden  partially  on  the  road  surface.  On  the  other  hand,  it 
must  be  recognized  that  all  of  the  oils  intermediate  between 
the  volatile  matter  and  the  heavy  base  are  retained  in  these 
crude  asphalts  and  consequently  have  the  same  lubricating 
eflfect  in  the  future  as  described  in  the  case  of  the  other  two 
materials. 

In  distinction  to  all  three  of  these  grades  of  materials 
asphalt,  cut  back  with  naphtha,  within  the  meaning  of  this 
paper,  possesses  all  of  the  desirable  qualities  of  a  material 
consisting  of  a  heavy  base  mixed  with  volatile  components 
only,  consequently,  having  a  desirable  lovv  viscosity  at  the 
time  of  application  (thereby  making  it  easy  to  spread  in  prac- 
tically any  quantity  desired  and  under  any  temperature  con- 
dition) having  a  high  penetration  into  the  road  surface,  and 
through  its  drying  properties,  leaving  behind  a  heavy  binding 
base  which  will  exhibit  little  tendency  toward  displacement 
during  hot  weather,  when  combined  with  a  suitable  mineral 
aggregate. 

The  importance  of  a  low  viscosity  at  the  time  of  applica- 
tion of  any  bituminous  surface  treatment  material,  as  an  aid 
to  ease  of  application  in  small  quantities  per  square  yard,  and 
to  good  penetration  into  the  road  surface  is  generally  under- 
stood, but  the  merits  of  the  three  methods  by  which  this  low 
viscosity  is  obtained  are  net  so  well  understood  and  will  bear 
repetition.  In  the  case  of  the  light  road  oils,  this  is  ac- 
complished by  the  presence  of  a  considerable  quantity  of 
light  oils,  of  an  almost  non-drying  character,  giving  the  mix- 
ture a  considerable  ability  to  penetrate  and  hold  down  a 
layer  of  dust  on  the  road  surface.  In  the  case  of  the  heavy 
road  oils,  this  low  viscosity  is  accomplished  chiefly  through 
the  application  of  heat,  with  the  consequent  result  that  this 
material,  applied  in  a  thin  sheet  to  a  surface  always  con- 
siderably cooler  than  itself,  loses  its  heat  rapidly,  and 
with  its  heat,  its  low  viscosity  and  its  ability  to  penetrate 
into  the  road.  When  working  in  cool  or  cold  weather 
this  unfavorable  condition  is  clearly  intensified.  In  con- 
trast with  these,  the  low  viscosity  of  the  asphalt  cut-back 
mixture  is  due  entirely  to  the  thinning  action  of  the 
naphtha,  which  is  not  a  permanent  ingredient,  as  in  the  case 
of  the  light  road  oil,  and  which,  while  volatile  in  its  nature, 
docs  not  lose  its  thinning  action  almost  immediately  after 
the  mixture  has  reached  the  road  surface  as  in  the  case  of  the 
hot  oils.  As  a  further  contrast  very  slight  changes  in  the 
proportions  of  naphtha  used  will  produce  sufficient  changes 
in  the  viscosity  of  a  mixture  to  counteract  the  chilling  of  a 
cool  atmosphere. 

To  illustrate  the  considerable  changes  which  can  be  made 

in  the  consistency  of  cut-back  mixtures  by  the  addition   of 

comparatively   small   percentages   of  naphtha,   the   following 

three  partial  analyses  are  given: 

(a) 

Spec.   Gravity   77°   F 0.915 

Viscosity    (EriK.,   50   cc.   at   77°F.) 800" 

IX)SS,   20   K;   5  hrs.,   325°    F 31.83% 

The  first  represents  a  mixture  too  heavy  for  this  purpose, 

the  second  a  normal  mixture  (250  to  350  seconds  representing 


(b)  (c) 

0.896  0.«76 

257"  77" 

36.677»  43.43% 
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the  desirable  figure)  and  the  third,  one  which  is  considerably 
too  thin.  The  loss  at  325°  R,  S  hours,  is  an  accurate  measure 
of  the  amount  of  naphtha  in  the  mixture. 

With  the  difference  between  these  various  grades  of  ma- 
terials in  mind,  the  conclusion  is  that  insofar  as  asphaltic 
products  are  concerned  (and  this  paper  is  limited  to  a  dis- 
cussion of  them  only)  and  where  a  heavy  pushing  traffic 
is  expected  upon  the  road  to  be  treated,  asphalt  cut  back 
with  naphtha  is  the  most  desirable  of  all  of  these  products 
because  of  its  freedom  from  intermediate  oils.  For  other 
conditions  of  traffic  than  those  mentioned,  the  other  mate- 
rials may  give  equally  satisfactory  results  at  lower  costs. 

The  Philadelphia  specifications  for  this  material  are  divided 
into  three  portions,  the  first,  defining  the  properties  of  the 
naphtha  and  requiring  a  volatile  commercial  naphtha  of  53  to 
60  degrees  Beaume  gravity;  the  second,  defining  the  properties 
of  the  asphalt  and  calling  for  a  residual  asphalt  of  85  to  100 
penetration  of  a  ductility  and  specific  gravity  (45  cm.  and 
1.02  minimum  values,  respectively)  .which  would  bar  a  highly 
blown  product;  the  third,  defining  the  properties  of  a  65  to  35 
per  cent,  mixture  by  weight  of  the  two  materials  as  to  specific 
gravity,  Engler  viscosity  (first  SO  cc,  at  11°  F.),  loss  by 
volatilization  at  325°  F.,  and  character  of  the  distillate  and 
residue  resulting  from  a  distillation  to  300°   C. 

In  the  interpretation  of  the  results  of  tests  of  such  mix- 
tures, the  viscosity  test  is  used  fundamentally  as  a  final  deter- 
mination of  proper  consistency;  the  loss  at  325  degrees,  5 
hours,  is  used  to  determine  that  the  proper  percentage  of 
volatile  naphtha  has  been  used  in  the  mixture:  the  specific 
gravity  of  the  mixture  is  similarly  useful  as  a  quick  check  on 
the  proportions  of  the  ingredients  (where  their  specific  grav- 
ities are  known  with  considerable  assurance) ;  and  the  two 
products  resulting  from  the  distillation  test  are  intended  to 
show,  first,  that  a  volatile  naphtha  of  the  proper  gravity  has 
been  used,  and,  second,  that  the  asphalt  was  of  proper  pene- 
tration and  ductility.  In  the  latter  connection  if  the  naphtha 
used  contained  a  non-volatile  kerosene  fraction,  this  will  be 
retained  by  the  asphaltic  residue  from  the  distillation  test,  re- 
sulting in  a  considerable  fluxing  of  the  asphalt  as  indicated 
by  the  increased  penetration  of  the  residue  and  frequently 
by  the  increased  ductility,  while  the  volatile  ingredient  dis- 
tilled off  may  appear  to  have  been  entirely  satisfactory 
because  of  the  fact  that  it  has  lost  its  heavy  fraction.  This 
same  action  may  be  expected  on  the  road  surface,  thus  defeat- 
ing the  purpose  of  securing  an  asphalt  residue  of  maximum 
desirable  hardness.  With  the  best  of  light  naphthas,  how- 
ever, there  is  a  tendency  (in  the  laboratory)  for  the  residue 
from  this  distillation  to  show  a  slightly  increased  penetra- 
tion and  ductility,  due  probably  to  a  small  quantity  of  the 
naphtha  dropping  back  into  the  asphalt  as  a  result  of  crack- 
ing or  other  causes. 

The  following  results  of  tests  on  typical  samples  of  asphalt 
cut-back  and  light  road  oil  will  serve  as  a  means  of  compari- 
son between  two  materials  of  similar  viscosities  and  pene- 
trating ability  but  of  quite  different  heavy  asphalt  content 
and  setting  qualities: 

Asphalt  Light  Road 

Cut-Back.  Oil. 

Spec.    Gravity,    77°     F 0.90a  0.925 

Gravity,    Deg.    Be 23.9  21.3 

Viscosity    (Enpr.    50    cc,    77°    F.) 245"  275" 

Loss.   20  g.,   5   hrs.,   325°    F 37.00%  11.15% 

Penetration    of    residue 41  Flo'ws 

A.sphalt    content    (100    pen..    500°    F.) .  .      (63.00%)  44.5% 

Distillate    to    300°    C,   grav.    deg.    Be..        57.4  .... 

Ductility  of  residue,  cm 100  plus  .... 

These  results  properly  interpreted,  indicate  (insofar  ae 
laboratory  tests  can)  the  differences  which  may  be  expected 
in  the  actual  application  of  these  materials.  The  light  oil, 
though  of  the  same  viscosity,  is  seen  to  have  considerably 
less  volatile  or  drying  material,  as  indicated  in  a  general  way 
by  the  loss  at  325°  F.,  and  to  contain  a  smaller  quantity  of  a 
softer  base  as  indicated  by  the  difference  in  the  penetration 
of  residue  from  the  volatilization  test  and  the  lower  asphalt 
content. 
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Recognizing  the  difficulty  of  determining  positively  (as 
suggested  by  the  points  previously  noted)  that  proper  in- 
gredients have  been  used,  when  relying  solely  upon  an 
examination  of  the  completed  mixture,  this  work  has  been 
carried  on  subject  to  a  plant  inspection  of  the  materials  and 
methods  of  proportioning  the  mixture.  Where  the  general 
character  of  the  ingredients  in  use  in  a  given  plant  is  fairly 
certain,  the  actual  testing  work  done  by  the  inspector  in  the 
plant  consists  only  of  such  tests  as  are  necessary  to  indicate 
that  these  same  grades  are  still  being  used,  and  to  check  the 
proportions  and  final  consistency  of  the  mixture.  This  can 
be  accomplished  by  a  gravity  and  distillation  test  on  the 
naphtha,  by  a  specific  gravity  and  penetration  test  on  the 
asphalt,  and  by  a  specific  gravity  and  viscosity  test  on  the 
mixture.  Before  going  into  the  plant,  the  inspector  receives 
instructions  covering  the  desired  approximate  proportions 
by  weight  and  final  viscosity,  and  in  addition  to  making  the 
preliminary  tests  noted  on  the  two  ingredients,  determines 
also  their  temperature  in  their  respective  tanks,  computes 
from  the  specific  gravities  at  normal  temperatures  of  60° 
for  the  naphtha  and  11°  for  the  asphalt,  the  respective  specific 
gravities  of  the  two  ingredients  at  the  temperatures  actually 
found,  using  coefficients  of  expansion  of  .00033/°F.  for  the 
asphalt  and  .00048/°F.  for  the  naphtha.  With  these  corrected 
specific  gravities  and  the  original  required  proportions  by 
weight  he  determines  the  corresponding  required  proportions 
by  volume  and  from  this  the  required  number  of  gallons  of 
the  two  materials  at  the  temperatures  found. 

The  method  of  combining  the  naphtha  and  asphalt  is,  of 
course,  optional  with  the  plant,  providing  that  the  proper 
result  is  obtained.  Mixing  done  in  open  tanks  is  open  to 
criticism  because  of  the  loss  of  volatile  naphtha.  The  most 
economical  method,  therefore,  is  to  pump  the  naphtha  and 
the  hot  melted  asphalt,  each  of  which  is  gauged  separately, 
into  a  closed  tank,  placing  the  naphtha  on  the  bottom  to 
facilitate  th» mixing  and  then  circulating  or  agitating  the  ma- 
terial until  a  homogeneous  mixture  has  been  secured. 

Knowing  the  specific  gravity  of  the  ingredients,  the  specific 
gravity  of  the  mixture  may  be  used  as  a  quick  and  very  ac- 
curate means  of  determining  that  the  proper  proportions 
of  the  two  ingredients  have  been  placed  in  the  mixture,  and 
to  aid  in  this  work  a  table  has  been  prepared  showing  the 
specific  gravity  of  mixtures  of  various  proportions  by  weight 
of  all  the  common  grades  of  residual  asphalt  with  naphthas 
of  53  to  60  degrees  gravity.  The  viscosity  test  is  afterwards 
made  as  the  final  determination  that  the  desired  consistency 
of  mixture  has  been  obtained. 

The  use  of  the  specific  gravity  test  (using  an  hydrometer 
which  can  be  read  to  .001  on  the  specific  gravity  scale) 
as  an  accurate  index  for  determining  quickly  that  given 
proportions  of  naphtha  and  asphalt  are  present  in  the 
mixture,  is  illustrated  by  the  following  partial  results  of 
tests  on  four  samples,  showing  the  decreasing  naphtha  con- 
tent, and  increasing  viscosity,  with  very  small  increases 
in  the  specific  gravity.  All  samples  consisted  of  the  same 
grades  of  naphtha  and  asphalt  from  one  refinery. 

fa)  (b)  (c)  (d) 

.Spec,  gravity.  77°  P 906  .907  910  912 

Loss  5  hrs..   325°   P 33.12%        32.52%        32.45%        31.27% 

Viscosity,      Eng.,      50      cc, 

77°     F..._ 386"  391"  481"  513" 

The  question  of  the  application  of  this  material  to  the  road 
surface  will  not  be  considered  here  because  of  the  extent  to 
which  this  whole  subject  has  been  previously  discussed.  To 
summarize  the  matter,  however,  the  following  desirable  qual- 
ities of  this  material  will- be  repeated: 

Low  viscosity  accompanied  by  a  binding  base  as  heavy  as 
can  safely  be  used  without  disintegration  in  cold  weather. 

High  ability  to  penetrate  a  thin  film  of  dust  and  adhere  to 
the  solid  road  crust. 

Adaptability  to  application  in  large  or  small  quantities  per 
square  yard,  as  required  for  original  or  retreatment. 

Adaptabih'ty  to  variations  in  temperature  conditions,  by 
making  small  changes  in  the  naphtha  content. 
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Wood  Block  Pavements* 

By  CEO.  W.  TILLSONt 
The  first  thing  to  consider  is  the   character  of  the  wood 

itself.    Jt  is  generally  recognized  that  long  leaf  yellow  pine 

is  the  best  material.     This,  however,  is  an  expensive  wood 

and  obtained  only  in  certain  sections  of  the  country,  and  if 

other  woods  that  are  more  general  in  their  growth  can  be 

used   after   proper   treatment   and   under   certain   conditions, 

the   cost  of  the  pavement   will  be   very   materially  reduced. 

The  government  has  been  making  experiments  to  determine 

this,   and   it   is  hoped   that .  a   satisfactory   solution   will   be 

reached. 

There  is  very  little  disagreement  regarding  the  size  of  the 
blocks.  They  are  generally  3  or  4  ins.  in  width  and  3^  to  4 
ins.  deep,  and  average  about  8  ins.  long. 

The  treatment  of  the  blocks,  however,  is  the  most  impor- 
tant. Blocks  have  been  treated  with  what  is  known  as  the 
zinc  process,  and  the  writer  saw  some  in  Brussels,  in  1913, 
being  laid  on  the  Waterloo  Boulevard  that  had  been  treated 
with  sulphate  of  copper,  but  to  a  very  slight  extent.  In  this 
country,  and  probably  in  Europe  as  well,  it  is  generally  con- 
sidered that  the  best  preservative  is  creosote  oil.  Creosote 
oil  is  now  manufactured  from  both  coal  tar  and  water  gas 
tar;  the  former  material  has  been  used  to  the  greatest  extent 
and  has  given  satisfactory  results.  The  proponents  of  the 
use  of  the  latter  contend  that  it  is  as  good  as  the  coal  tar 
oil.  The  experience  with  the  water  gas  oil,  however,  at  the. 
present  time  has  not  been  such,  in  the  judgment  of  most 
engineers,  as  to  make  this  conclusion  positive.  Experiments 
should  be  carried  out  to  demonstrate  the  usefulness  of  the 
water  gas  oil,  as  wherever  possible  the  greatest  competition 
should  be  allowed  to  all  materials.  If  the  oil  from  the  water 
gas  tar  is  as  good  a  preservative  as  that  made  from  the  coal 
gas  tar,  it  should  be  known  and  used  in  open  competition 
with  the  coal  gas  tar  oil. 

Whatever  oil  is  used  there  is  always  the  question  of  its 
character  and  the  amount  to  be  used  per  cubic  foot  of  wood. 
As  regards  the  character,  the  principal  difference  has  been 
as  to  the  specific  gravity.  Certain  people  claim  that  an  oil 
of  a  gravity  of  practically  1.03  should  be  used,  and  others 
an  oil  of  at  least  1.08  and  preferably  1.10.  The  advocates 
of  the  lighter  oil  contend  that  it  is  less  expensive,  and  that 
on  account  of  its  lower  specific  gravity  it  will  penetrate  more 
freely  into  the  pores  of  the  wood  and  thus  give  a  more  uni- 
form treatment.  The  advocates  of  the  heavy  oil,  however, 
claim  that  with  proper  methods  of  treatment  the  blocks  can 
be  thoroughly  impregnated  with  the  heavy  oil  and  that,  be- 
cause its  specific  gravity  is  greater,  it  will  be  retained  in  the 
block  for  a  much  longer  period  of  time  and  so  prolong  the 
life  of  the  block  correspondingly. 

It  must  be  understood  in  this  connection  that  the  object 
of  the  treatment  is  not  only  to  preserve  the  blocks  from 
decay  but  also  to  increase  their  stability  as  to  size,  so  that 
they  will  not  expand  in  wet  weather,  thus  causing  bulging 
of  the  pavement,  or  shrink  in  dry  weather,  thus  causing  the 
blocks  to  become  loose.  The  writer  has  always  believed 
that  the  life  of  a  wood  pavement  in  most  American  cities 
will  depend  upon  the  length  of  time  that  the  blocks  will  last 
without  decay;  in  other  words,  that  it  will  rot  out  before  it 
will  wear  out,  and  the  treatment  that  will  for  the  longest 
time  prevent  the  block  from  decaying  will  be  correspond- 
ingly valuable. 

A  piece  of  wood  pavement  taken  up  in  Brooklyn  after  it 
had  been  in  use  for  eleven  years,  on  a  fairly  heavy  traffic 
street,  showed  a  wear  of  only  ^  in.,  so  that,  assuming  that 
the  blocks  could  stand  a  wear  of  1  in.  before  becoming  too 
rough  for  use  and  that  the  blocks  would  not  decay,  that 


•Extract  from  a  paper  entitled  "City  Pavements,"  presented 
at  the  recent  road  congress  at  Worcester,  Mass. 

tConauUing  Engineer  to  the  President  of  the  Borough  of 
Brooklyn,  New  Tork,  N.   T. 


pavement  would  have  a  life  of  44  years.  It  would  seem  to 
the  writer  that  an  oil  of  heavy  gravity  would  preserve  the 
block  for  a  longer  time  than  one  that  was  lighter. 

The  same  argument  would  seem  to  hold  good  as  regards 
the  amount  of  treatment  to  be  used.  In  Europe  the  general 
practice  is  to  use  about  10  lbs.  of  oil  per  cu.  ft.  There,  how- 
ever, as  a  rule  the  pavements  wear  out  before  they  rot  out, 
on  account  of  the  much  heavier  traffic  that  comes  upon  them. 
In  Paris  and  London  wood  is  laid  on  the  heavy  traffic  streets. 
One  reason  for  this  is  because  the  pavement  is  so  nearly 
noiseless. 

The  early  practice  in  this  country  was  to  use  20  lbs.  of  oil 
per  cu.  ft.  This  practice  to  a  number  of  people  has  seemed 
to  be  excessive,  and  the  quantity  has  been  reduced  to  16  lbs. 
and  sometimes  to  14  lbs.  per  cu.  ft.  If  16  IbsV  is  sufiicient, 
it  is  a  waste  of  money  to  use  20  lbs.,  but  if  20  lbs.  will  pro- 
long the  life  of  the  pavement  more  than  sufficiently  to  pay 
for  the  extra  cost  of  the  4  lbs.  per  cu.  ft.,  it  should  be  used. 
It  will  undoubtedly  take  «ome  time  to  demonstrate  what  is 
the  proper  amount  under  different  conditions.  It  can  be 
said,  however,  as  a  general  principle,  that  the  heavy  traffic 
streets  will  not  require  as  much  treatment  per  cu.  ft.  as  the 
light  traffic  streets. 

It  is  also  argued  against  the  larger  amount  of  oil  that 
the  pavements  are  more  liable  to  "bleed,"  that  is,  to  cause 
the  treatment  to  exude  upon  the  surface  of  the  street,  than 
if  the  smaller  quantity  is  used. 

Joint  Filling. — There  is  also  considerable  variation  in  the 
use  of  joint  filling,  the  materials  being  cement  grout,  pitch 
and  sand.  The  same  arguments  can  be  used  as  regards  the 
filling  as  with  the  stone  blocks  generally,  except  that  sand 
is  not  considered  permissible  under  any  conditions  in  stone 
or  brick  pavements.  The  idea  is  to  protect,  by  the  filler, 
the  edges  of  the  stone  or  brick  from  undue  wear.  As  the 
edges  of  the  wood  blocks  are  smaller  than  in  either  stone 
or  brick,  and  as  the  wood  is  tougher  than  the  stone  or  brick, 
this  point  is  not  so  important. 

One  argument  against  the  use  of  pitch  is  that  when  the 
blocks  expand  the  pitch  i.s  apt  to  be  crowded  out  upon  the 
surface  of  the  street,  thus  adding  to  the  nuisance  of  the 
bleeding,  but,  on  the  other  hand,  it  is  urged  that  when  pitch 
is  in  each  joint,  each  joint  becomes  an  expansion  joint  and 
so  lessens  the  liability  of  the  bulging  of  the  pavement.  Where 
there  is  a  reasonable  amount  of  traffic  the  writer  believes 
that  the  best  results  will  be  obtained  by  the  use  of  fine,  dry 
sand. 

Cushion. — Two  kinds  of  cushion  have  been  in  use  in  wood 
pavement,  one  a  mortar  bed  consisting  of  one  part  of  cement 
to  three  or  four  parts  of  sand,  and  the  other  of  sand.  The 
objection  to  the  mortar  bed  for  wood  blocks  is  less  than  for 
stone  or  brick,  because  the  wood  itself  is  a  resilient  material, 
so  even  if  the  bed  is  solid  it  does  not  present  a  solid  con- 
struction. The  writer  believes  that  a  smoother  surface  can 
be  maintained  with  a  mortar  bed  than  with  the  sand  cushion. 
In  Europe  the  blocks  are  laid  directly  upon  the  concrete 
foundation.  This,  however,  necessitates  the  concrete  having 
so  smooth  a  surface  that  the  blocks  will  bear  evenly  upon  it. 
As  gravel  is  used  in  Europe  almost  entirely  for  the  con- 
crete foundation  for  pavements,  this  result  is  more  easily 
obtainable  than  it  would  be  with  the  broken  stone  in  this 
country.  It  would  entail  considerable  expense  to  have  the 
concrete  foundation  struck  to  the  smooth  surface  that  would 
be  necessary  if  no  cushion  were  used,  and  it  would  seem 
that  almost  the  same  results  can  be  oljtained  by  the  mortar 
bed.  Sometimes,  however,  in  Europe  a  coat  of  bitumen  is 
spread  over  the  ^concrete  before  the  blocks  are  laid.  This, 
however,  is  for  the  purpose  of  keeping  moisture  out  of  the 
bottom  of  the  blocks  rather  than  to  serve  as  a  cushion  for 
the  blocks  themselves,  as  it  is  not  sufficiently  thick  to  serve 
as  a  cushion. 
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"Good  Roads  Day"  in  Pennsylvania 


(Contributed) 


The  State  of  Pennsylvania  has  been  one  of  the  leaders  in 
the  East  in  a  movement  which  originated  in  the  middle 
western  states  several  years  ago  for  the  Ijetterment  of  the 
highways. 

The'  credit  for  originating  the  "good  roads  day"  idea 
in  the  commonwealth  belongs  to  Washington  County. 
Dr.  W.  D.  Martin,  a  practicing  physician  of  Morris  Town- 
ship, in  the  southern  part  of  the  county,  is  the  father  of 
"good  roads  day"  in  Pennsylvania.  Early  in  the  spring 
of  1914  Dr.  Martin  conceived  the  idea  of  having  such  a 
day  in  his  township.  The  results  were  so  gratifying  that 
Dr.  Martin  thought  the  movement  could  be  carried  out  suc- 
cessfully throughout  the  county.  He  outlined  his  idea  to 
several  leading  business  men  in  the  ccunty  and  a  meeting 
was  called,  at  which  plans  were  discussed  for  having  a  "good 
roads  day"  in  Washington  County.  May  26,  1914,  was  the 
day  set  for  the  first  observance  of  this  day  in  any  county  in 


The  Pennsylvania  State  Highway  Department,  while  in 
no  sense  fathering  the  "good  roads  day"  idea,  nevertheless, 
lent  to  the  movement  last  year  its  heartiest  cooperation 
and  the  State  Highway  Commissioner  has  expressed  his 
intention   this  year  of  rendering  a  like   assistance. 

In  more  than  two-thirds  of  the  counties  in  the  state  as- 
sociations have  been  formed  either  last  year  or  this  year 
for  the  purpose  of  aiding  the  annual  observance  of  this 
day.  These  associations  are  composed  of  all  interested  in 
the  subject  of  good  roads  and  it  is  a  significant  fact  that 
in  the  rural  communities  the  greater  proportion  of  the 
membership  in  these  good  roads  associations  consists  of 
farmers  who  are  most  enthusiastic  in  their  support  of  a 
plan  which  will  help  to  realize  their  cherished  ideal  of  im- 
proved highways. 

Conservative  estimates  compiled  in  the  State  Highway 
Department   on    returns    made    from    every   township    in    the 


Vdl.U.VTKKR    AVORKERS    IN    CAERNARVON    TOWN-SHIP,    BERKS   COUNTY,    PA.,   ON    "GOOD   ROADS   DAY"    IN    1915 — 

SPREADING   CRUSHED   STONE 


the  state.  The  movement  was  so  successful  in  Washing- 
ton County  that  year  that  Dr.  Martin  thought  it  could  be 
continued  as  a  state-wide  measure.  Accordingly,  the  "good 
roads  day"  organization  in  that  county  named  a  committee 
which  drafted  a  resolution  and  presented  it  to  the  Governor, 
requesting  that  May  26,  .1915,  be  designated  as  "state-wide 
good  roads  day"  in  Pennsylvania.  Governor  Martin  G. 
Brumbaugh  therefore  issued  a  proclamation,  fixing  that  day 
and  calling  upon  all  citizens  to  give  their  time  to  the  im- 
provement of  the  highways  in  their  respective  localities. 
The  proclamation  met  with  instant  response.  Although 
the  day  was  a  dismal  one,  with  heavy  rainfall  in  many  coun- 


state  last  year  place  the  value  of  the  work  accomplished 
throughout  the  commonwealth  at  between  $200,000  and  $300,- 
000. 

It  is  considered  entirely  probable  that  not  only  will  the 
number  of  persons  at  work  on  the  highways  this  year 
far  exceed  the  number  similarly  employed  last  year,  but 
also  that  the  value  of  the  improvement,  whether  temporary 
or  semi-permanent,  will  be  greater  than  the  estimated  value 
of  last  year. 

.\n  outstanding  feature  of  191S  "state-wide  good  roads 
day"  was  that  many  large  corporations  in  the  more  thickly 
populated    centers    voluntarily    closed    their    plants    on    that 


ties  of  the  state,  more   than  78,000  citizens   turned  out  and  day  to  permit  their  employees  to  contribute  their  time  and 

spent  the  day  in  hard  physical  labor  on  the  roads.  labor  to  the  cause  of  good  roads.  Although  business  con- 
Thus    Dr.    Martin    in    two    years    has    seen    his    township  ditions    in    Pennsylvania    are    much    more    active    this    year 

idea  grow  into  a  successful  state-wide  movement.  than   they  were   in   1915,   it  is  anticipated   that  this   attitude 

This   year   Governor   Brumbaugh,   on   March   30,   issued   a  on   the   part   of   employers   of   labor   will   be   continued   this 

proclamation  fixing  Thursday,  May  25,  as  "State-wide  Good  year.      With    fair    weather    it    is    expected    that    more    than 

Roads  Day"  for   1916.  200,000  men  will  turn  out. 
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WHITEWASHING    TKLEGRAPH    POLES    AND    HEAU-WALLS 

ON  THE  CUMBERLAND  ROAD  BETWEEN  WASHINGTON 

AND  CLAYSVILLE.  PA.— 19J5   "GOOD  ROADS  DAY." 

The  work  done  on  the  highways  on  "state-wide  good  roads 
day"  is  not  confined  to  the  main  traveled  thoroughfares, 
but  in  each  township  in  the  state  the  supervisors,  assisted 
by  the  volunteer  efforts  of  their  neighbors,  turn  in  and 
place  the  township  roads  in  passable  condition.  Road 
dragging,  road  scraping  and  rolling  are  among  the  first  of 
the  activities  demonstrated  on  the  earth  roads.  Ditches 
and  gutters  are  opened,  brambles  are  cleared  away,  head- 
walls  are  whitewashed  and  generally  the  appearance  of  the 
road  is  much  improved.  Wherever  a  particularly  bad 
stretch  of  road  exists  in  any  township,  it  is  to  this  the 
concentrated  efforts  of  the  volunteer  workers  are  given  th:it 
better  results  may  be  obtained. 


Construction  and  Cost  Data  on  a  Bitulithic 
Pavement  in  Pierce  County,  Washington 

A  bitulithic  pavement  has  recently  been  completed  on  the 
road  connecting  Alderton  and  Orting  in  Pierce  County, 
Washington.  The  data  on  the  construction  methods  em- 
ployed on  the  road  and  on  the  cost  of  the  work  contained  in 
the  following  paragraphs  were  supplied  by  County  Engineer 
David  H.  White  of  Pierce  County. 

The  road  is  5.319  miles  long  and  is  paved  to  a  width  of 
16  ft.,  the  pavement  consisting  of  a  2-in.  bitulithic  wearing 
surface  on  a  S-in.  1:3:6  concrete  foundation  with  6-in.  con- 
crete curbs,  and  3-ft.  bank-run  gravel  shoulders.  The  pave- 
ment was  laid  on  an  old  gravel  road  constructed  on  alluvial 


GOVERNOR    MARTIN    G.    BRUMBAUGH    OF    PENNSYLVANIA 
PANDLINO    A    SHOVEL   IN    CUMBERLAND    COUNTY-^ 
l»15  "OOOD  ROADS  DAY." 


soil,  and  in  the  new  work  the  original  grade  was  followed 
as  closely  as  possible  in  order  to  obtain  the  benefit  of  the 
well  compacted  gravel  as  a  subgrade. 

Sand  for  the  bitulitllic  top  and  both  sand  and  gravel  for 
the  concrete  base  were  obtained  from  a  pit  owned  by  the 
contractors,  situated  a  little  over  a  half  mile  from  McMillan, 
where  the  bitulithic  plant  was  installed.  The  average  haul 
for  the  concrete  aggregate  was  1.95  miles,  and  the  average 
haul  for  the  bitulithic  mixture  was  1.35  miles.  Crushed 
granite  was  furnished  to  the  contractor  at  cost  from  a  county- 
owned  quarry,  the  contractor  paying  freight  at  the  rate  of 
1  ct.  per  ton  per  mile  from  the  quarry  to  McMillan,  a  dis- 
tance of  13  miles.  Concrete  cost  the  contractor  $2.30  per 
bbi.  delivered  at  the  work  with  a  rebate  of  40  cts.  per  bbl. 
for  sacks. 

The  bitulithic  plant  was  of  the  one-car  type,  the  sand  bin 
being  divided  into  four  compartments.  The  crushed  rock 
and  sand  were  piled  separately  near  'the  end  of  the  'rotary 
drum  of  the  heater,  a  2-horse  scraper  being  used  to  bring  the 
rock  and  sand  to  the  elevators.  After  l)eing  heated  to  from 
240°  to  250°  F.,  the  aggregate  was  passed  over  screens  and 
separated  into  four  sizes  as  follows: 

No.  1,  Aggregate  passing  No.   10-mesh  screen. 

No.  2.  Aggregate  passing  ^-in.  screen  and  retained  on  No. 
lO-mesh    screen. 

No.  3,  Aggregate  passing  V4-in.  screen  and  retained  on  Vi-in. 
screen. 

No.  4,  Aggregate  passing  1%-in.  square  opening  and  retained 
on  a  14 -in.  screen. 

Each  of  these  four  sizes  was  delivered  in  one  of  the  four 
bins  referred  to.  In  general,  the  proportions  of  the  mate- 
rials used  in  the  mi.xture  were  as  follows:  315  lbs.  from 
No.  1  bin,  90  lbs.  from  No.  2  bin,  140  lbs.  from  No.  3  bin, 
440  lbs.  from  No.  4  bin,  and  15  lbs.  of  fine  dust,  making  a  total 
of  1,000  lbs.  of  aggregate.  To  this  was  added  about  88  lbs. 
of  bitulithic  cement  heated  to  a  temperature  of  250°  F. 
These  materials  were  thoroughly  mixed  in  a  twin  pug  mill 
for  about  1  min.  and  40  sec.  and  then  dumped  into  wagons 
and  hauled  to  the  work. 

The  material  arriving  at  the  work  was  unloaded,  spread 
on  the  foundation  and  raked  to  as  nearly  as  posible  the 
proper  depth.  It  was  then  rolled  with  a  10-ton  roller,  more 
material  being  added  if  low  spots  appeared.  After  the  com- 
pletion of  the  rolling,  bitulithic  cement  to  the  amount  of 
about  J4  gal.  per  sq.  yd.  was  applied  by  means  of  a  squeegee 
car  and  the  surface  then  covered  with  hot  screenings  from 
No.  1  bin,  with  a  small  amount  of  sand.  The  bitulithic 
cement  was  heated  in  kettles  at  the  street  and  the  screen- 
ings and  sand  were  applied  by  a  sand  spreading  machine 
at  the  rate  of  about  25  lbs.  per  sq.  yd.  The  pavement  was 
then  given  a  final  rolling  with  the  10-ton  roller. 

The  force  used  at  the  plant  and  the  wages  paid  were  as 
follows: 

1   superintendent  furnislied  by  the  patentees..      $200.00  per  mo. 

4  feeders,  3  using  shovels  and  1  a  hoe,  to   feed 

the  aggregate  Into  the  elevators 2.50  "     day 

1  foreman     100.00  "     mo. 

1  drum  fireman   2.50  "     day 

1  boilerman     2.50  " 

1  hopper  man    2.50  "        " 

1  mixer  man    2.50  "         " 

1  team    5.00  " 

1  night    watchman    3.00  " 

From  three  to  thirteen  teams  at  $5  per  day  were  used  to 
haul  the  material  to  the  pavement.  The  force  employed  on 
the  pavement  and  the  daily  wages  paid  were  as  follows: 

1  foreman     $4.00 

1  rollerman    3.50 

1  man  cleaning  pavement 2.25 

1  wagon  dumper    2.50 

1  tamper    2.50 

5  shovelers 2.50 

2  rakers    2.50 

2   squeegee  men    2.50 

The  work  was  commenced  on  the  bitulithic  wearing  sur- 
face on  Oct.  21,  1915,  and  ended  Feb.  28,  1916.  The  whole 
number  of  days  on  which  work  was  done  was  48,  bad  weather 
^nd  other  conditions  causing  considerable  delay, 
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History  of  Highway  Development  in  Massachusetts 


By  Wm.  E.  McCIintockt 


From  its  earliest  permanent  settlement  Massachusetts  was 
an  English  colony,  in  language,  laws,  customs  and  methods 
of  doing  things.  A  history  of  the  rural  highway  of  Massa- 
chusetts would  much  resemble  a  history  of  the  rural  high- 
ways of  England  in  the  days  before  McAdam  and  Telford. 
There  was  little  inclination  to  do  more  than  improve  the 
older  settlements,  develop  unsettled  areas  and  build  canals 
and  railroads,  and  the  large  amount  of  money  required  for 
these  left  no  funds  for  the  improvement  of  rural  roads  and 
comparatively  little  money  for  the  improvement  of  city 
streets. 

The  invention  of  the  stone  crusher  and  the  steam  road 
roller  would  have  aided  in  the  improvement  of  rural  high- 
ways, but  small  communities  could  not  afford  to  purchase 
these  machines.  Occasionally  a  city  or  town  would  pur- 
chase a  stone  crusher,  but  broken  stone  was  not  used  so 
much  for  building  roads  as  for  building  up  especially  bad 
holes,  and  no  attempt  was  made  to  secure  economy  in  the 
breaking  of  the  stone.  Inasmuch  as  the  roads  were  of  earth, 
the  usual  requirements  for  a  road  master  were  a  knowledge 
of  tilling  the  soil  and  ability  to  drive  a  team.  Until  1871 
the  highway  tax  was  worked  out,  and  no  lasting  good  roads 
came  of  this  method. 

The  advent  of  the  bicycle,  which  brought  people  into  the 
country,  brought  about  a  change.  The  really  bad  condition 
of  all  roads  and  of  the  rural  highways  in  particular  was  soon 
discovered,  and  in  the  early  eighties  the  number  of  wheel- 
men had  become  sufficiently  great  to  create  a  demand  for 
better  city  streets.  Then  came  study  showing  the  tremen- 
dous economic  waste  resulting  from  bad  roads.  Through 
the  wheelmen's  efforts,  the  efficiency  of  the  road  masters  was 
increased,  and  road  building  was  finally  taken  up  as  a  part 
of  the  civil  engineer's  work.  During  the  eighties  several 
cities  installed  crushing  plants  and  purchased  steam  rollers, 
and  later,  after  the  discovery  of  the  necessity  of  separating 
the  broken  stone  into  sizes  and  saving,  the  dust  for  binder, 
many  cities  began  to  build  modern  broken  stone  roads.  In 
1891  a  large  stone  cruching  plant  was  established  at  Salem, 
Mass.,  by  A.  J.  Wellington,  The  labor  saving  devices  of  this 
plant  made  it  possible  to  deliver  broken  stone  at  a  reason- 
able cost  in  all  parts  of  the  commonwealth  served  by  the 
Boston  &  Albany  Railroad.  Within  a  few  years  similar  plants 
were  established  at  Waltham,  Deerfield,  Hingham,  Westfield 
and  Bridgeport.  In  1891  the  town  of  Spencer  established  the 
first  modern  town  plant,  consisting  of  a  rotary  crusher,  ele- 
vator and  bins,  and  other  towns  and  cities  soon  followed. 

The  attention  of  road  builders  was  first  called  to  the  neces- 
sity of  using  trap  or  other  tough  rock  at  a  meeting  of  the 
Boston  Society  of  Civil  Engineers,  when  the  writer  read  a 
paper  on  the  geology  of  road  building.  This  subject  was 
taken  up  later  by  the  State  of  Massachusetts  and  still  later 
by  the  Office  of  Public  Roads  at  Washington. 

At  this  time,  the  L.  A.  W.,  with  a  large  membership  and 

ample    facilities,    had    been    advocating    the    cause    of   better 

roads  for  several  years.     They  had  published  a  good  roads 

magazine  and   done  other  work  looking   to  the  extension   of 

road  improvement.    As  a  result  a  few  towns  in  Massachusetts 

|liad  laid  broken  stone  on"  one  or  two  of  their  village  streets 

and  sometimes  had  extended  the  improvement  for  some  dis- 

Itance  on  an  important  road.    There  is  no  evidence,  however, 

[■of  an  awakening  public  spirit  which  would  compel  the  author- 

[ities  to  improve  the  main  arteries.     The  necessity  of  doing 


^batrart     of    a    paper    presented    at    the    Worcester,    Mass.. 
*^Roa<l   ConKress. 

tFormer  Chairman  of  the  Massachusetts  Highway  Commls- 
■ion. 


something  seemed  to  be  universally  recognized  but  nobody 
knew  how  to  organize  the  different  communities  for  united 
action  or  how  to  finance  the  undertaking  if  such  a  combina- 
tion could  be  effected. 

In  1892  the  L.  A.  W.,  led  by  George  A.  Perkins  and  Col. 
Albert  A.  Pope,  secured,  after  an  unusually  aggressive  cam- 
paign, the  passage  of  an  act  to  establish  a  commission  to 
improve  the  highways.  Mr.  Perkins,  Professor  N.  S.  Shaler 
and  the  writer  were  appointed  to  this  board,  which  organized 
on  July  S  and  elected  Mr.   Perkins  chairman. 

The  commission  was  charged  with  the  investigation  of 
conditions  throughout  the  state  and  with  reporting  back  to 
the  Legislature  recommendations  as  to  the  treatment  of 
the  problem.  The  commission  secured  information  by  re- 
ports from  local  officials,  public  hearings  and  personal  in- 
vestigations. Assuming  that  the  work  included  a  campaign 
of  education  among  the  road  masters  as  well  as  obtaining 
information,  various  methods  of  construction  were  studied, 
collated  and  printed  for  general  distribution.  The  mem- 
bers of  the  commission  made  addresses  at  county  hearings 
and  in  general  conducted  a  campaign  of  education.  Upon 
the  completion  of  the  investigation  the  commission  sub- 
mitted a  report  to  the  Legislature  in  which  every  phase  of 
the  problem  was  discussed,  the  commission  having  in  mind 
not  only  the  members  of  the  Legislature  to  whom  the  re- 
port was  directed  but  also  hoping  to  place  a  textbook  at 
the  disposal  of  the  road  masters  of  the  state.  From  the 
information  secured,  it  was  deduced  that  the  chief  obstacle 
in  the  way  of  improving  the  rural  highways  was  lack  of 
money,  as  253  out  of  a  total  of  320  towns  made  an  annual 
expenditure  of  less  than  $100  per  mile,  while  in  232  of  the 
253  towns  the  expenditure  was  less  than  $40  per  mile  per 
year. 

The  only  statement  made  in  the  report  which  could  be 
interpreted  as  favoring  a  state  commission  was  in  the  fol- 
lowing paragraph: 

"The  natural  conclusion  of  the  above  statements  is  that 
certain  cases  arise  in  the  management  of  public  ways  which 
cannot  be  overcome  under  the  present  system  of  county  com- 
mission supervision,  and  that  the  arbitrarily  defined  county 
lines  are  an  obstacle  in  the  way  of  a  perfected  general 
scheme." 

Little  opposition  developed  at  the  hearings  on  the  bill 
by  the  Legislative  Committee  on  Roads  and  Bridges,  while 
the  L.  A.  W.  strongly  favored  its  passage.  As  a  result,  an 
act  to  provide  for  the  appointment  of  a  highway  commission 
was  passed  in  June,  1893.  Governor  Russell  appointed  Messrs. 
Perkins,  Shaler  and  McClintock  to  the  commission,  and  Mr. 
Perkins  was  again  elected  chairman  and  Austin  B.  Fletcher 
was  made  secretary. 

Previous  to  this,  as  a  result  of  a  meeting  in  the  office  of 
the  commission  between  the  writer,  Charles  W.  Ross  and 
Richard  A.  Jones,  the  road  masters  of  many  cities  and  towns 
came  together  in  March,  1893,  and  organized  the  Massa- 
chusetts Highway  Association,  of  which  the  writer  was  elected 
the   first   president. 

Another  indication  of  the  momentum  acquired  by  the  good 
roads  movement  was  the  introduction  of  a  half-year  course 
in  the  Lawrence  Scientific  School  of  Harvard  University. 
The  writer  also  had  the  honor  of  being  chosen  as  instructor 
in  that  course. 

The  act  establishing  the  highway  commission  authorized 
it  to  investigate  and  compile  road  statistics;  collect,  collate 
and  designate  on  maps  geological  information  relative  to  road 
material;  prepare  a  road  map  of  the  state;  report  upon  its 
findings  to  the  Legislature,  making  suggestions  sncj  recom- 
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niendations  as  to  the  policy  of  the  commonwealth;  advise 
with  municipal  officers  on  the  construction  and  maintenance 
of  roads,  and  to  hold  hearings  at  least  once  a  year  in  each 
county  for  the  open  discussion  of  road  matters.  Later  the 
Highway  Commission  was  authorized  to  take  over  and  build 
main  highways  petitioned  for  by  county  commissioners  under 
certain  conditions,  the  roads  so  built  to  be  state  roads  and 
to  be  maintained  as  such  by  the  commission  at  the  cost  of 
the  state.  The  county  commissioners,  resenting  what  they 
felt  to  be  an  infringement  upon  their  rights,  uncertain  of 
public  opinion  and  with  no  sure  knowledge  of  what  the 
cost  to  the  counties  would  be,  presented  few  petitions,  and 
no  state_  roads  resulted  from  the  establishment  of  the  act. 
The  advice  of  the  commission,  however,  was  in  great  demand, 
and  the  commissioners  responded  to  many  calls  from  all 
parts  of  the  state.  Many  personal  inspection  trips  were 
made,  and  these  investigations  showed  that  outside  of  the 
centers  of  population  there  were  no  good  roads  except  in 
isolated  places  where  short  stretches  passed  over  a  natural 
road  gravel.  On  one  trip  the  commission  left  East  Sand- 
wich at  3  o'clock  in  the  afternoon  and  reached  Provincetown, 
SO  miles  away,  at  7:30  the  next  afternoon,  after  riding  7 
miles  by  rail  and  using  up  5  pair  of  horses.  The  roads 
were  very  rsandy  and  had  many  steep  grades.  For  simila^ 
reasons.  3  hours  were  required  to  ride  over  9  miles  between 
Orleans  and  Chatham,  and  S  hours  to  traverse  the  24  miles 
between  Chatham  and  Hyannis.  Conditions  were  similar 
over  all  of  Cape  Cod  and  a  large  part  of  Bristol  and  Ply- 
mouth Counties.  On  the  shore  road  between  Plymouth  and 
Sagamore,  which  was  too  narrow  for  teams  to  pass  except  at 
specially  provided  turnouts,  the  ruts  were  10  to  14  ins.  deep 
and  it  was  a  half  day's  trip  to  ride  over  the  14  miles  of  its 
length.  Four  hours  were  used  to  ride  7  miles  between  Ware- 
ham  and  New  Bedford  in  the  spring  when  the  frost  was 
coming  out  of  the  ground.  On  most  of  the  main  rural  high- 
ways excessive  grades,  sandy  surfaces  or  clayey  soil  prevailed, 
either  separately  or  collectively,  causing  a  waste  of  time  and 
money  to  the  traveler  and  those  obliged  to  transport  freight 
over  the  roads. 

Being  made  familiar  with  these  facts  and  other  evidence 
and  arguments,  the  act  of  1893  was  amended  in  the  follow- 
ing year  in  two  important  details — first,  with  reference  to 
petitions,  and,  second,  in  reference  to  the  powers  of  the 
commission.  By  the  amended  act  the  selectmen  of  any  town, 
or  the  mayor  and  aldermen  of  a  city,  as  well  as  the  county 
commissioners,  were  authorized  to  petition  the  State  High- 
way Commission  for  the  taking  over  of  a  road  as  a  state 
highway.  In  addition,  in  place  of  separate  bills  for  the 
construction  of  each  road  to  be  submitted  to  the  Legisla- 
ture, the  sum  of  $300,000  was  voted  for  use  by  the  Highway 
Commission  in  the  construction  of  state  highways  without 
further  legislative  action. 

After  personal  inspection  tours,  conferences  with  local 
officials  and  others,  certain  main  highways  were  selected  by 
the  commission  as  worthy  of  becoming  state  aid  roads. 
These  were  in  all  parts  of  the  state,  and  the  commission 
adopted  the  policy  of  making  comparatively  short  layouts  on 
these  highways  in  as  many  different  municipalities  as  possible 
so  that  the  local  road  masters  might  obtain  experience  by 
building  modem  roads  under  expert  advice  and  also  so  that 
the  roads  themselves  might  serve  as  object  lessons.  The 
work  of  the  commission  was  in  an  untried  field.  There  were 
no  available  road  builders  and  men  had  to  be  educated.  An 
engineering  force  was  organized  to  make  the  necessary  sur- 
veys and  inspect  the  roads  built,  and  as  none  of  the  men  in 
the  first  organization  had  acquired  experience  in  such  work 
they  had  to  be  educated.  This  was  a  strenuous  task,  but  the 
men  did  learn  and  in  a  few  years  Massachusetts  had  the  best 
body  of  trained  engineers  in  the  country.  They  were,  in 
fact,  too  well  trained,  because  other  states  repeatedly  tempted 
the  men  away  from  Massachusetts.    The  type  of  road  built 


was  tliat  which  best  fitted  the  soil  conditions  throughout  its 
entire  length.  The  roads  were  of  broken  stone,  screened 
and  laid  in  courses.  The  larger  stone  was  at  the  bottom, 
the  next  size  above,  ^nd  the  whole  covered  with  screenings. 
Each  course  was  thoroughly  rolled  and  the  top  course  both 
watered  and  rolled. 

Particular  attention  was  paid  to  drainage,  and  over  clay 
or  sandy  loam  a  foundation  course  consisting  of  stone  laid 
regularly  after  the  method  of  Telford  or  stone  laid  in  a  V- 
shaped  trench  was  used.  The  subgrade  was  carefully  rolled 
before  placing  the  broken  stone.  The  foundation  varied  from 
9  ins.  to  2  ft.  6  ins.  in  depth  and  the  broken  stone  from  3 
to  10  ins.  in  depth. 

These  methods,  except  in  a  few  minor  details,  were  used 
during  the  16  years  which  the  writer  served  on  the  com- 
mission. 

Grading    Methods    on    the    Toronto-Hamilton 
Highway  in  Ontario* 

By  H.  S.  VAN  SCOYOCt 

In  those  sections  where  there  were  the  remains  of  macadam 
roadways  our  first  operation  was  to  tear  up  the  subgrade 
for  at  least  the  width  of  the  concrete  by  means  of  a  scarifier 
hauled  by  a  gasoline  tractor.  In  most  cases  the  full  depth 
of  stone  was  loosened  by  one  trip,  but  occasionally  more  than 
one  was  necessary.  No  difficulty  was  experienced  where  bi- 
tuminous macadam  was  encountered. 

The  loose  stone  was  moved  to  the  side  to  increase  the 
width  of  the  subgrade  or  to  be  utilized  for  shoulder  con- 
struction or  backfilling  by  means  of  a  grader,  unless  the  cut 
was  so  heavy  that  the  material  had  to  be  moved  some 
distance.  Pick  plows  or  rooters  drawn  by  horses  were  used 
to  keep  the  material  loose,  and  the  earth  was  hauled  by 
slushers,  wheel  scrapers  or  dump  wagons  as  the  distances 
demanded.  If  a  steam  shovel  had  been  near  at  hand  it  could 
have  been  used  to  good  advantage  on  some  of  the  Lome 
Park  hills,  but  the  limited  yardages  in  any  one  location  did 
not  seem  to  justify  the  purchase  or  rental  of  this  kind  of 
equipment. 

The  slopes,  both  in  cuts  and  in  ditching,  were  hand 
trimmed,  which  added  considerably  to  the  cost  per  cubic 
yard  of  excavation,  but  was  necessary  if  the  section  was  to 
be  maintained.  The  slopes  were  made  lyi  to  1.  Practically 
all  of  the  removing  of  sod  was  done  by  hand,  although 
graders  were  used  to  some  extent.  Where  possible  part  of 
the  ditching  was  done  with  slushers,  but  much  of  it  was 
hand  work.  About  five  miles  of  trenching  was  excavated  by 
a  trenching  machine.  While  the  limited  quantity  and  the 
nature  of  much  of  the  soil  trenched  did  not  present  ideal 
conditions  for  low  cost  work,  a  considerable  saving  was 
eflfected  in  the  actual  excavation  and  a  much  larger  saving 
made  indirectly  by  the  reduction  in  the  quantity  of  material 
required  for  backfilling. 

Practically  all  of  the  subgrade  was  rolled  after  the  rough 
grading  was  completed,  and  many  of  the  fills  were  rolled 
while  being  made.  The  stakes  to  which  the  side  forms  were 
set  were  utilized  for  fine  grading.  In  fact,  much  of  the 
fine  grading  was  done  after  the  side  forms  were  in  place. 
Our  industrial  railway  track  added  somewhat  to  the  difficulty 
of  our  fine  grading.  This  work  can  not  be  too  carefully 
done  for  not  only  does  an  even  subgrade  greatly  reduce  the 
danger  of  cracks,  but  it  insures  the'  proper  thickness  of  con- 
crete at  all  times  and  prevents  unnecessary  waste  of  con- 
crete. In  all  cases  the  subgrade  was  carefully  rolled  just 
previous  to  the  depositing  of  coarse  and  fine  aggregate  for 
the  concrete. 


•From  a  paper  ftntltlcd  "Construction  Method.s  on  the 
Toronto  and  Hamilton  Highway."  presented  at  the  .Second 
Conference  on  Road  Construction  for  County  Road  Superin- 
tendents  and   EnRlneera,   Toronto,   Ont..    February,   1916. 

tChlef  Engineer,  Toronto  and  Hamilton  Highway  CommlB- 
slon. 
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Through  the  courtesy  of  the  publisher  of  "Good  Roads,* 
this  page,  each  month,  is  devoted  to  the  use  of  the  American 
"^oad  Builders'  Association.  It  is  solely  in  the  interests  of  the 
Association,  and  it  is  the  desire  of  the  Executive  Committee  that 
all  members  feel  that  this  space  is  their  own,  and  that  they 
contribute  freely  to  it,  not  only  as  regards  anything  concerning 
the  Association  itself,  but  also  that  which  will  further  the  good 
roads  movement.  Besides  the  official  announcements  of  the 
Association,  there  will  a*>1)ear  on  the  page  contributions  by 
members,  items  of  news  concerning  the  Association  activities 
and  personal  notes  about  its  members.  All  contributions  should 
be  sent  to  the  headquarters  of  the  Association  at  150  Nassau 
Street,  New  York,-  N.  Y. 

Executive  Committee: 
Nelson  P.  Lewis 
A.  W.  Dean 
E.  L.  Powers 

The  1917  Convention  to  Be  Held  at  Boston, 
Massachusetts 

The  Board  of  Directors  of  the  Association,  as  was  an- 
nounced in  "Good  Roads"  for  April  22,  has  decided  to  hold 
the  1917  convention  at  Boston,  Mass.,  during  the  week  be- 
ginning February  S.  This  action  was  taken  at  a  meeting  of 
the  Board  held  at  the  Hotel  Astor,  New  York,  N.  Y.,  on 
the  evening  of  April  20. 

Invitations  to  the  Association  had,  been  received  from 
many  cities,  among  them  Philadelphia,  Pa.,  Bufifalo,  N.  Y., 
Cleveland,  O.,  Atlantic  City,  N.  J.,  Chicago,  Ill.r  St.  Louis 
and  Kansas  City,  Mo.,  and  New  Orleans,  La.  The  selection 
of  Boston  was  made  after  the  most  careful  consideration 
of  these  various  cities  and  the  facilities  offered  by  them 
for  holding  the  convention  and  exhibition.  One  of  the 
factors  influencing  the  choice  of  Boston  was  the  fact  that 
no  meeting  of  the  Association  had  been  held  in  New  England 
since  the  second  convention  of  the  orgarization,  which  was 
held  at  Hartford,  Conn.,  in  1904.  Another  consideration 
was  the  position  held  by  the  New  England  states  as  pioneers 
in  highway  improvement  and  in  the  development  of  the  state 
aid  principle.  Since  the  inauguration  of  that  plan  nighway 
work  has  gone  forward  in  all  of  the  six  states  in  New 
England,  and  much  has  been  done  in  the  development  of 
methods  of  construction  and  maintenance. 

Another  matter  which  largely  influenced  the  Directors 
in  the  choice  of  a  convention  city  was  the  availability  of 
Mechanics'  Hall  in  Boston  for  housing  the  exhibition  and 
accommodating  the  technical  sessions.  The  exhil.'ifion  hall 
contains  upward  of  75,000  sq.  ft.  of  floor  space,  all  of  which 
will  be  available  if  needed  for  the  exhibition  of  machinery 
and  materials.  On  the  floor  above  the  exhibition  liall  is  a 
hall  which  will  be  utilized  for  the  meetings.  The  building 
is  well  lighted  and  heated,  and  is  conveniently  situated  within 
a  5  or  10  minutes'  walk  of  the  leading  hotels. 

It  is  understood  that  the  officials  of  the  Association  are 
busily  engaged  in  the  preparation  of  plans  for  the  show 
and  it  is  believed  by  them  that  the  F'ourteenth  Annual  Con- 
vention  and   Eighth   National   Good   Roads  Show  will  bring 


together  more  road  builders  than  have  ever  gathered  at  a 
similar  convention.  The  heartiest  cooperation  of'  the  city 
and  state  officers  and  of  local  organizations  in  providing 
accommodations  and  entertainment  is  assured  and  the  co- 
operation of  various  road  officials  and  organizations  through- 
out the  country  is  expected.  Especial  eiiforts  are  to  be 
made  to  get  together  the  greatest  road  show  ever  held  even 
by  the  A.  R.  B.  A. — a  show  that  will  include  not  only  the 
usual  valuable  and  interesting  commercial  exhibits  but  also 
educational  exhibits  of  states,  counties,  cities,  educational 
institutions  and  others.  The  enviable  record  of  the  A.  R. 
B.  A.  in  conducting  former  congresses  and  shows,  and  what 
is  known  of  the  plans  for  the  coming  congress,  assure  a 
national  gathering  that  will  merit  a  record  attendance  from 
the  West  and  South  as  well  as  from  the  East. 


A.  R.  B.  A.  Notes 

W.  p.  Hammersley  has  been  reappointed  Superintendent 
of  Streets  and  Sewers  of  New  Bedford,  Mass. 

Edward  N.  Hines,  Chairman,  Board  of  County  Road  Com- 
missioners of  Wayne  County,  Michigan,  is  expected  to  speak 
at  a  Good  Roads  Meeting  to  be  held  at  Battle  Creek,  Mich., 
on  May  10,  11  and  12. 

Amos  L.-  Schaefifer,  formerly  Consulting  Engineer  ip 
Charge  of  Sewers  for  the  Borough  of  Manhattan,  New  York 
City,  has  been  appointed  Consulting  Engineer  of  the  borough 
in  place  of  Ernest  P.  Goodrich,  resigned. 

PaulD.  Sargent,  Chief  Engineer  of  the  Maine  State  High- 
way Commission,  was  the  principal  speaker  at  a  good  roads 
meeting  held  recently  at  Bangor,  Maine.  Mr.  Sargent's  sub- 
ject was,  "Federal  Aid  and  Road  Improvement." 

Frank  F.  Rogers,  State  Highway  Commissioner  of  Mich- 
igan, is  expecied  to  make  an  address  at  a  meeting  to  be  held 
at  Battle  Creek,  Mich.,  on  May  10,  11  and  12  under  the 
auspices  of  the  Michigan  State  Good  Roads  Association. 

Charles  P.  Light,  who  for  several  years  has  been  Field 
Secretary  of  the  American  Highway  Association,  has  re- 
signed to  enter  the  service  of  the  Fidelity  Mutual  Life 
Insurance  Co.  Mr.  Light's  resignation  took  effect  on  May  1 
and  he  is  now  connected  with  the  Fidelity  company  in  a 
managerial  capacity,  with  headquarters  at  Washington,  D.  C' 


NEWS  NOTES 


CitizenH  of  Olamarpk,  N.  D.,  are  circulatingr  petitions  for  161 
blocks  of  pavement. 


Erie   County,   Pa.,   has   under   consideration   a   plan   for   road 

improvements   Involving  the  expenditure  of  $1,125,000. 


.  The  Ashley  County  Good  Roads  Association  was  organized 
recently  at  Hamburg,  Ark.  The  officers  are  J.  M.  Parker,  Presi- 
dent; E.  W.  Kimber,  Secretary,  and  B.  A.  Jackson,  Treasurer. 
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REPORTS 


NEW  JERSEY  COMMISSIONER  OF  PUBLIC  ROADS.  22nd 
Annual  Report;  for  the  year  ending  Oct.  SI,  1915.  Cloth, 
6x9  Ins.,  S8  pp.,  illustrated. 

This  report  follows  the  general  style  of  the  New  Jersey 

State    Highway    Department    reports,    consisting   principally 

of  tabular  data  on  the  work  in  the  state  at  large  and  detailed 

reports   from   each    county.     t\    review   of   the   contents    of 

the  report  was  printed  in  "Good  Roads"  for  February  26. 


BALTIMORE  COUNTY,  MARYLAND.  Annual  Report  of  the 
Roads  Engineer  for  the  year  ending  Dec.  31,  1915.  Paper; 
6x9  Ins.,  90  pp.  and  covers;  illustrated,  inset  tables  and  maps. 

In  this  report  are  detailed  statements  of  the  year's  work 
in  the  several  districts  of  the  state,  tables  showing  the  con- 
crete bridge  and  culvert  work,  bridge  painting  and  road  oil- 
ing, and  chapters  on  state  aid  work,  concrete  roads,  and 
machinery.  The  report  is  profusely  illustrated  by  half- 
tone reproductions  of  photographs  of  improved  roads.  Two 
of  the  tabular  statements,  one  showing  details  of  contract 
work  in  the  county  during  1915,  and  the  other  an  inventory 
of  road  machinery  owned  by  the  county,  are  printed  as  in- 
serts. A  road  map  of  the  county  showing  the  state  road 
system,  state  aid  roads,  county  roads  built  in  1914,  county 
roads  built  in  1915,  proposed  county  roads,  concrete  bridges 
built  in  1914  and  concrete  bridges  built  in  1915,  is  included 
as  an  inset. 

DEPARTMENT  OF  PUBLIC  HIGHWAYS,  ONTARIO.  CANADA; 

"Regulations    Respecting    Highways,    1916";     Appendix    to 

the  Annual  Report  of  the  Department  of  Public  Highways. 

Paper,  6V4  x  9%   Ins.,  12  pp.  and  covers. 

The  contents  of  this  consist  of  the  regulations  issued  by 

the  Department  and  transmitted  under  date  of  March  16  by 

Deputy    Minister    McLean.     The    regulations,    as    their    title 

implies,  cover  the  entire  matter  of  county  road  construction, 

maintenance  and  repair. 


NEW    PUBLICATION 


METHODS  FOR  THE  DETERMINATION  OF  THE  PHYSICAL 
PROPERTIES  OP  ROAD  BUILDING  ROCK,  by  Frank  H. 
Jackson,  Jr..  Assistant  Testing  Engineer,  Office  of  Public 
Roads  and  Rural  Engineering,  U.  S.  Department  of  Agri- 
culture. Professional  Paper,  Bulletin  No.  347,  U.  S.  Depart- 
ment of  Agriculture,  dated  March  17,  1916.  Paper,  6x9  ins., 
28  pp.  and  covers;   illustrated. 

As  is  stated  in  the  introduction,  this  bulletin  is  a  partial 
revision  of  a  former  bulletin  prepared  by  Mr.  Jackson  and 
A.  T.  Goldbeck.  It  differs  from  the  former  bulletin  chiefly 
in  that  it  is  limited  to  a  description  of  the  methods  em- 
ployed by  the  Office  of  Public  Roads  for  testing  road  build- 
ing rock  and  does  not  include  the  results  of  laboratory 
tests  made  by  the  office.  The  illustrations  consist  of  re- 
productions of  line  drawings  of  the  principal  testing  ma- 
chines used. 

RELATION  OF  MINERAL  COMPOSITION  AND  ROCK  STRUC- 
TURE TO  THE  PHYSICAL  PROPERTIES  OF  ROAD  MA- 
TERIAI^S.  By  B.  C.  E.  Lord,  Petrographer.  Office  of 
Public  Roads  and  Rural  Engineering,  United  States  De- 
partment of  Agriculture.  Professional  pappr.  Bulletin  No. 
S48.  Department  of  Agriculture.  Dated  April  4.  1916.  6x9 
Ins.,  26  pp.  and  covers.     Illustrated. 

Included  in  this  bulletin  are  sections  on  the  examination 
and  classification  of  rocks  for  road  making,  mineral  com- 
position of  rocks  for  road  making,  physical  properties  of 
road  materials,  the  general  relation  between  the  physical 
properties  of  rocks  and  their  mineral  composition  and  struc- 
ture, and  the  effect  of  secondary  minerals  on  the  physical 
properties  of  road  building  rocks.  The  illustrations  consist 
principally  of  cross  sections  of  various  rocks  and  rock  min- 
erals. 


PAN-AMERICAN  ROAD  CONGRESS.  Proceedings  of  the  Pan- 
American  Road  Congress  held  under  the  auspices  of  the 
American  Road  Builders'  -Association  and  the  American 
Highway  Association  at  Oakland,  California,  September  13, 
14,  15,  16  and  17.  1915.  Paper,  6x9  ins,  xv  +  416  pp.,  pub- 
lished by  the  Executive  Committee,  I'an-American  Road 
Congress,    150    Nassau    St.,    New    York,    N.    Y. 

This  volume  includes  the  papers  presented  at  the  Pan- 
American  Road  Congress,  a  verbatim  report  of  the  discus- 
sions following  the  presentation  of  the  technical  papers,  re- 
ports of  committees,  various  addresses  made  and  other  fea- 
tures of  the  Congress.  There  is  also  included  a  list  of 
donor  members  of  the  Congress  and  an  inset  illustration 
showing  a  group  of  delegates. 


COMING   MEETINGS 


May    10-12 — Michigan    State    Good    Roads    Association — 

Annual  meeting.  Battle  Creek,  Mich.  Secretary,  A.  A. 
Anderson,   Hastings,   Mich. 

May  31-Jime  2 — New  York  State  Conference  of  Mayors. — 

Annual  conference,  Syracuse,  N.  Y.  Secretary,  William  P. 
Capes,  New  York,  N.  Y. 

June  5-7 — National  Conference  on  City  Planning — Annual 
conference,  Cleveland,  O.  Secretary,  Flavel  Shurtleff,  19 
Congress  Street,'  Boston,  Mass. 

June   20-22. — North    Carolina    Good    Roads    Association — 

Annual  convention,  Wilmington,  N.  C.  Secretary,  Dr. 
Joseph  Hyde  Pratt,  Chapel  Hill,  N.  C. 

June  27-30 — American  Society  of  Civil  Engineers. — Annual 
meeting,  Pittsburgh,  Pa.  Secretary,  Charles  Warren  Hunt, 
220  West  S7th  St.,  New  York,  N.  Y. 

Jime  27-June  30 — American  Society  for  Testing  Materials — 
Annual  meeting,  Atlantic  City,  N.  J.  Secretary,  Edgar  Mar- 
burg, University  of  Pennsylvania,  Philadelphia,  Pa. 

September  4-8 — Southern  Appalachian  Good  Roads  Asso- 
ciation— Ninth  annual  convention,  Lexington,  Ky.  Secretary, 
Joseph  Hyde  Pratt,  Chapel  Hill,  N.  C. 

October  9-13 — American  Society  of  Municipal  Improve- 
ments.— Twenty-third  Annual  Convention,  Newark,  N.  J. 
Secretary,  Chas.  C.  Brown,  702  Wulsin  Bldg.,  Indianapolis, 
Ind. 

February  S-9,  1917 — American  Road  Builders'  Association — 

Fourteenth  Annual  Convention;  Seventh  American  Good 
Roads  Congress  under  the  auspices  of  the  A.  R.  B.  A.,  and 
Eighth  National  Good  Roads  Show  of  Machinery  and  Mate- 
rials, Mechanics'  Hall,  Boston,  Mass.  Secretary,  E.  L.  Pow- 
ers,  150  Nassau  St.,   New  York,   N.  Y. 


Change  of  Date  of  Meeting  of  the  American  Society 
for  Testing  Materials 

Because  of  the  desira1)ility  of  avoiding  a  Saturday  fore- 
noon session,  the  date  of  the  nineteenth  annual  meeting  of 
the  American  Society  for  Testing  Materials  has  been  changed. 
As  noted  above,  the  new  date  is  from  June  27  to  June  30, 
inclusive.  The  meeting  had  formerly  been  scheduled  as  June 
27  to  July  1. 

According  to  the  preliminary  program,  road  materials  will 
be  c  onsidercd  at  the  seventh  session  on  the  afternoon  of 
Thursday,  June  29.  At  that  session  the  report  of  Committee 
D-4,  on  Road  Materials,  will  l)e  received,  and  other  reports 
and  papers  bearing  upon  road  work  will  be  presented.  Among 
these  are  papers  on  "Evaporation  Loss  Tests  on  Asphalts," 
by  R.  O.  Fitch,  and  "Practical  Methods  for  Testing  Re- 
fractory Bricks,"  by  C.  E.  Nesbitt  and  M.  E.   Bell. 
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Machine  Used  in  the  Department  of  Public  Works, 
Portland,  Oregon,  for  Cutting  Pavement  Samples 

A  machine  for  cutting  samples  of  pavement,  has  been 
devised  by  R.  S.  Dulin,  Chief  of  the  Bureau  of  Standards 
of  the  Department  of  Public  Works  of  Portland,  Ore. 

The  purpose  of  the  machine  is  to  make  cuts  through  pave- 
ment samples  to  show  the  cross  section — the  sizes,  shapes 
and  positions  of  the  various  particles  of  mineral  aggregate, 
the  condition  of  the  binding  material,  and  the  general  con- 
dition of  the  test  sample.  It  will  cut  any  type  of  pavement 
up  to  12  ins.  in  thickness.  Its  construction  is  shown  in  the 
accompanying  front  and  side  elevations.  The  machine,  as 
shown,  is  practically  two  machines,  but  can  be  built  as  a 
single  machine. 

The  machine  is  operated  by  a  belt  drive  to  a  pulley 
mounted  on  a  shaft  which  carries  two  cast  iron  sheaves 
13  ins.  in  diameter.  Continuous  belts  of  22-gauge  piano  wire 
pass  around  these  sheaves  and  around  the  movable  sheaves 
at  the  bottom.  -The  sheaves  at  the  bottom  are  attached  to 
swinging  blocks  to  which  are  attached  counterweights  to 
regulate  the  tension  on  the  cutting  wires.  The  proper 
weight  to  iise  is  determined  by  experiment.  The  best 
operating  speed  for  the  wire  is  about  450  ft.  per  minute. 


At  about  3  ft.  from  the  floor  is  the  cutting  table  upon 
which  the  test  sample  to  be  cut  is  clamped  with  thumb 
screws.  This  table  is  slotted  to  permit  the  wire  to  run 
through  and  is  reinforced  on  both  sides  of  the  slot  with 
angle  iron  stiffeners.  The  table  is  mounted  on  four  window 
pulleys  which  run  on  a  metal  track.  A  counterweight  may 
be  aittached  to  the  table  to  give  an  automatic  feed,  but  this  is 
practical  only  with  thin  specimens.  Thick  specimens  are 
best  cut  by  being  forced  against  the  cutting  wire  until  the 
wire  has  been  pushed  in  about  3  ins.,  then  securing  the  table 
and  leaving  it  Until  the  wire  has  cut  through  a  distance  of 
Yi  in.  The  table  is  then  pushed  forward  again  and  another 
cut  made.  A  stop  is  provided  to  lihiit  the  movement  of  the 
table. 

During  the  cutting,  emery  dust  that  will  pass  through  an 
80-mesh  screen  is  applied  to  the  cutting  wire  with  a  brush, 
at  the  top  of  the  sp"ecimen,  while  water  from  a  reservoir  drops 
on  the  specimen  at  point  of  cutting.  The  water  reservoir  is 
secured  to  the  framework  and  has  a  brass  outlet  tube  ex- 
tending to  the  specimen.  Emery  dust  which  has  been  used 
once  can  be  scraped  up  and  used  again  and  gives  results  as 
good  as,  if  not  better  than,  when  used  the  first  time.  A 
movable  pan  made  of  sheet  iron  is  placed  under  bottom 
sheave  to  catch  the  emery  dust. 
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Side  Elevation. 
MACHINE    USED    IN    PORTLAND,    ORE., 


Front  Elevation. 
FOR    CUTTING    PAVEMENT     SAMPLES. 
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The  framework  is  built  of  well  seasoned  wood  of  the 
dimensions  shown,   fastened   with  carriage  bolts. 

The  sheaves  and  bearing  are  of  cast  iron.  The  bearings 
are  babbitted  and  the  sheaves  are  secured  to  the  shafts  with 
set  screws.  The  upper  and  lower  parts  of  the  machine  arc 
incased  in  sheet  iron  hoods  to  prevent  dust  from  flying. 

Brazing  the  cutting  wire  when  a  break  occurs  i^  done  as 
follows:  The  ends  of  the  wire  are  beveled  off  for  about  ]4 
in.,  a  thin  piece  of  brass  is  placed  between  the  beveled 
ends  and  the  joint  wrapped  with  No.  28  copper  wire.  With 
borax  flux  and  a  blow  torch,  the  wire  is  brazed  and,  after 
being  hied  to  the  diameter  of  the  wire,  is  ready  for  use. 


Bitoslag  Pavement 

A  pavement  called  "Bitoslag"  from  the  materials  of  which 
it  is  composed — bitumen  and  slag — has  recently  been  put  on 
the  market. 

The  pavement  is  the  outgrowth  of  an  experiment  made 
in  McKeesport,  Pa.,  in  the  fall  of  1910.  The  pavement  laid 
at  that  time  having  given  satisfactory  service,  another  one 
of  the  same  type  was  laid  in  the  Germantown  section  of 
Philadelphia  in  October  of  last  year.  Both  the  McKeesport 
and  the  Philadelphia  pavements  were  laid  on  old  macadam 
foutidation.     Bitoslag,   however,    may    be    laid   on   old    brick 


BITOSI^AG    PAVEMENT    ON    LOGAN    STREET    IN    THE    GER- 
MANTOWN SECTION,   PHILADELPHIA,   PA. 

pavements,  on   old  macadam,   or  on   broken   stone,   slag,   or 
concrete    foundations. 

Briefly  described,  the  wearing  surface  consists  of  crushed 
slag,  a  mineral  filler.,  residuum,  and  paving  cement.  The 
slag,  according  to  the  specifications,  must  be  "a  carefully 
selected,  hard,  air-cooled  blast  furnace  product,  so  crushed 
that  all  particles  will  pass  a  }4-in.  screen."  It  is  further 
specified  that  it  shall  be  so  graded  that  after  the  addition 
of  the  fine  material,  the  aggregate  shall  conform  to  the  fol- 
lowing mesh  composition: 

PasainK   200-me«h  sieve at  least  15% 

Pasaing  100-mesh  sieve at  least  26% 

PaaaInK    Vi-mesh   aleve   and   retained   by   ZO-mesh 

■leve     at  least  45% 

The  mineral  dust  or  filler  must  be  pulverized  so  that  at 
least  25  per  cent,  will  pass  a  200-mesh  sieve,  at  least  85  per 
cent,  will  pass  a  100-mesh  sieve  and  none  will  be  retained 
on  a  50-mesh  sieve.  The  residuum,  according  to  the  speci- 
fications, must  be  obtained  from  asphaltic  petroleum,  must 
be  fluid  at  77°  F.,  must  have  a  flash  point  (open  cup  method) 
of  over  350°  F.,  must  not  have  a  loss  of  over  5  per  cent. 
when  subjected  to  a  temperature  of  350°  F.  for  5  hrs.,  and 
after  being  subjected  to  that  heat  must  leave  a  fluid  residue. 
The  paving  cement  must  conform  to  the  following  speci- 
fications: 


a.  It   shall   have'  a    speciflo   gravity   of   not   le.ss   iliiiii    1.03   at   .i 

temperature  of  77°   F.  ' 

b.  It  shall  show  a  flash  point  by  the  open  cup  t)f  not    le.^s  than 

450°    F.  ; 

c.  It    shall    be    soluble   Ib    carboii    disulphide    to    the    extent    of 

not   less  than    99.5   per  cent, 
il.  It  shall  show  the  following:  penetrations: 

.At   20°    F.    200   gram    weight   6   secon<ls,   not    un:'er    15. 
At  77°   F.  100  gram  weight  5  seconds,  from  25  to  35. 
.\t   115°    F.  50  gram   weight  5  seconds,' not  over  90. 

e.  It  shall  show  a  ductility  of  not  less  than  5  nor  more  than  10 

centimeters  when  tested  at  a  temperature  of  77°   F. 

f.  It    shall    show    a    melting    point    when    tested    by    the    cube 

method  of  not  under   180°   nor  more  than   200°    F. 

g.  It    shall    contain    not    less    than    3    per    cent,    of    sulphur    not 

added    before,    during    or    subsequent    to    refining. 

h.  It  shall  not  lose  over  i  per  cent,  by  weight  when  heated 
for  5  hours  at  a  temperature  of  325°  F.  and  the  pene- 
tration of  the  residue  shall  not  be  less  than  GO  per  cent, 
of   the   original    penetration   at    77°    F. 

i.  It  shall  not  be  affected  by  the  action  of  water  when  coated 
on  a  piece  of  glass  and  immersed  in  distilled  water  in 
an  open  vessel  at  a  temperature  of  77°  F.  '  Any  dis- 
integration or  discoloration  within  a  period  of  7  days 
shall   be   considered  a  susceptibility   in   this   respect. 

j.    It  shall  be  free  from  moisture. 

In  the  preparation  of  the  paving  mixture  the  aggregate 
after  being  dried  and  heated  to  a  temperature  of  350°  to  450° 
F.,  is  put  into  the  mixer,  the  necessary  amount  of  filler 
added  cold,  and  the,  two  materials  mixed  until  uniform. 
Residuum  amounting  to  2  per  cent,  of  the  weight  of  the 
slag  and  dust  is  then  added  and  the  mixing  continued  until 
the  residuum  is  thoroughly  incorporated  in  the  mixture. 
The  paving  cement  which  is  known  as  "Improved  Bitoslag 
Paving  Cement"  is  then  added  in  sufficient  quantity  to  uni- 
formly coat  all  of  the  particles  of  the  aggregate,  and  the 
mixing  is  continued  until  the  mass  is  uniform.  It  is  stated 
that  while  no  definite  amount  of  paving  cement  can  be 
specified  because  of  the  variation  permitted  in  the  meih 
composition  of  the  aggregate,  a  satisfactory  mixture  should 
show  about  9  per  cent,  of  bitumen  soluble  in  disulphide,  and 
that  the  amount  of  such  bitumen  should  never  be  less  than 
8  per  cent,  nor  more  than  11  per  cent.  The  temperature 
of  the  paving  cement  is  kept  between  250°  and  350°  F.  After 
the  mixing  is  coinpleted  tlie  inixture  is  carried  to  the  work 
and  dumped  at  a  sufficient  distance  so  that  all  portions  of 
the  load  will  be  rehandled  l)efore  finally  being  placed  in  the 
pavement.  The  temperature  of  the  mixture  when  delivered 
is  between  300°  and  400°  I''.  The  mixture  is  spread  to  sucli 
a  depth  that  it  will  be  not  less  than  2  ins.  thick  after  roll- 
ing and  is  immediately  rolled  with  a  tandem  roller  weigh- 
ing at  least  8  tons.  During  the  rolling  a  coating  of  mineral 
dust  or  an  approved  suljstitute  is  broomed  over  the  surface, 
the  rolling  being  continued  until  the  pavement  is  cool. 
Traffic  is  kept  off  the  coni])!ctcd  pavement  for  a,  period  of 
at  least   12  hours. 

The  special  claims  made  for  the  pavement  are  that  it  is 
durable,  economical  and  non-slippery,  and  that  it  utilizes  for 
the  aggregate  a  material  which  has  heretofore  been  a  waste 
product. 

The  pavement  is  covered  by  patents  held  by  the  Bitoslag 
Paving  Co.  of  New  York,  N.  Y.,  and  may  be  laid  by  con- 
tractors under  licenses  obtained  from  that  company. 


An  Unusual  Concrete  Mixer 

A  concrete  mixer  of  unusual  size  and  capacity  is  shown 
in  the  accompanying  illustration.  The  mixer  is  one  of  two 
built  to  order  for  some  special  work  by  The  T.  L.  Smith 
Co.,  of  Milwaukee,  Wis.,  manufacturer  of  the  Smith-Chicago 
mixers  and  pavers. 

The  machine  was  built  for  the  Hardaway  Contracting 
Co.,  of  Washington,  D.  C.  for  use  in  the  construction  of 
a  concrete  dam.     The  work  ref|uircd  mixers  of  large  capacity 
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and  there  was  not  available  sufficient  space  for  the  four 
2-yarci  mixers  which,  it  was  figured,  would  be  needed  to 
turn  out  the  necessary  amount  of  concrete.  The  company 
therefore  ordered  two  4-yard  mixers,  one  of  which  is  shown 
in   the   illustration. 

Each  machine  is  mounted  on  steel,  skids  and  the  hopper 
is  supported  on  a  steel  frame.  The  capacity  of  the  mixer 
is  108  cu.  ft.  of  mixed  concrete  per  batch  or  between  ISO  and 
160  cu.  ft.  of  loose,  unmixed  material.  The  mixer  drum  is 
made  of  ^'^-in.  steel,  and  the  inside  diameter  of  the  drum 
ring  is  9  ft.  6  ins.     The  machine  complete  weighs  4,600  lbs. 


Test  of  Tractor  and  Semi-Trailer  with  Side-Dumping 

Body 

.\  hauling  outfit  consisting  of  a  tractor  and  semi-trailer 
which  was  recently  tested  at  Chicago,  111.,  is  shown  in  the 
accompanying  illustration. 

The  tractor  is  one  of  the  latest  4-wheeled  Knox  machines, 
and  the  semi-trailer  a  2-wheeled  truck  equipped  with  two 
Lee  two-way  side-dumping  bodies.  The  body  is  of  metal 
and  is  built  to  roll  upon  rails  and  dump  to  either  side. 
Except  for  a  small  force  exerted  through  a  lever  at  the 
start,  the  body  dumps  entirely  by  gravity.  A  complete  de- 
scription of  the  body  was  printed  in  a  previous  issue  of 
"Good  Roads."  ["New  Two-Way,  Side-Dump  Motor  Truck 
Body,"  "Good  Roads,"  Feb.  S,  1916,  p.  82.] 

In  the  test  referred  to,  the  Knox  Model  35  tractor  haulel 
15  tons  of  gravel  in  this  trailer  at  various  speeds  up  to  16 
miles   per  hour.     The   accompanying   illustration    shows   one 


feature  of  the  outfit  to  which  the  manufacturer  calls  special 
attention — the  short  distance  in  which  the  machine  can  be 
turned. 

The  tractor  is  made  by  the  Knox  Motors  Associates, 
Springfield,  Mass.,  and  the  dumping  body  l)y  the  Lee  Loader 
Co.,   Chicago,   III. 


Koehring   Puts  New   Low-Price  Concrete   Mixer  on 
the  Market 

The  Koehring  Machine  Co.,  Milwaukee,  Wis.,  is  building 
a  new  type  of  concrete  mixer  called  the  "Dandle,"  which 
will  be  strictly  standardized  and  will  be  turned  out  in  large 
volume  in  order  to  make  a  low  price  possible. 

For  construction  purposes  the  mixer  will  have  a  capacity 
of  from  5  to  10  cu.  ft.,  and  a  high-drum  and  loading  paver 
will  be  built  in  10  and  20  cu.  ft.  capacities.  The  construc- 
tion mixer  is  of  the  low-down  type,  with  platform  for  wheel- 
barrow charging,  and  may  be  equipped  with  batch  hopper 
and   power  loading-skip. 

The  mixing  action  is  the  same  as  on  regular  Koehring 
mixers,  with  discharge  spout  extending  inside  the  drum  and, 
in  mixing  position,  forming  part  of  the  mixing  action.  This 
chute  is  reversed  to  discharge.  All  bearings  are  constructed 
on  the  universal  joint  principle,  and  double-drum  driving 
gears  are  cast  from  special  composition  metal.     The  power 


KOEHRING   "DANDIE"   MIXER. 

loading-skip  has  an-  automatic  knock-out  and  brake.  The 
Koehring  three-way  valve  automatic  water  measuring  tank 
may   be   had  on   these  mixers. 

In  the  high-drum  pavers  the  height  of  the  drum  affords 
an  unusually  great  spouting  range  and  makes  possible  the 
steep    angle    that   causes    fast   flow   of   the    mixture. 

The  loading-skip  accommodates  two  wheelbarrows  at  the 
same  time.  The  spout  is  self-compensating,  maintaining  the 
point  of  discharge  at  the  same  distance  from  the  ground 
regardless  of  the  number  of  sections  in  use.  The  mixers 
may  be  used   either  with  gasoline  or  steam. 


K.xux  ■ri:.\(:Tui:  .\.\i>  .^-ucMi-TUAiLEii  equipped  with 

L,EE  TWO-WAY.  SIDE-DUMPING  BODIES. 


"Industrial  Arts  Index" 

.^n  index  of  technical  and  industrial  periodicals  which 
has  a  immber  of  unusual  features  has  recently  been  received. 
The  "Industrial  .'Vrts  Index,"  as  it  is  known,  is  published  in 
February,  April,  June,  October  and  December  of  each  year. 
In  it  are  indexed  various  periodicals,  government  bulletins 
and  circulars  and  similar  publications.  Among  these,  besides 
"Good  Roads,"  are  several  that  devote  more  or  less  space 
to  the  construction  of  roads  and  streets.  The  list  includes 
about  a  half  dozen  which  devote  considerable  attention  to 
highways  and  ahout  twice  as  many  in  which  an  article  on 
that  subject  occasionally  appears. 
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One  of  the  special  features  of  the  index  is  that  each 
number  contains  a  complete  index  for  the  year  so  that  only 
the  latest  number  need  be  used.  The  subscription  rate  is 
also  unique  in  that  it  is  graded  in  accordance  with  the 
number  of  the  publications  indexed  which  the  subscriber 
receives. 

The  subject  matter  of  the  "Industrial  Arts  Index"  is 
printed  in  alphabetical  order,  and  while  in  general  well  ar- 
ranged, has  one  very  serious  defect.  The  position  and 
typographical  appearance  of  the  headings  is  such  as  to  be 
misleading  unless  care  is  used.  While  this  would  be  no 
serious  difficulty  in  the  case  of  one  habitually  using  the 
index,  any  one  picking  up  the  book  for  the  first  time  would 
undoubtedly  experience  some  difficulty  in  finding  the  desired 
information. 

The  "Industrial  .\rts  Index"  is  published  by  the  H.  W. 
Wilson  Co.,  White  Plains,  N.  Y. 


BOOK  NOTICE 


GOOD  ROADS  YEAR  BOOK  (1916).  Cloth,  8vo.,  vlli+440  pp. 
American  Highway  Association,  Colorado  Building,  Wash- 
ington, D.   C. 

This  volume,  which  is  the  fifth  edition  of  the  Year  Book, 
differs  materially  from  the  edition  of  1915  in  the  arrangement 
of  the  subject  matter,  although  the  character  is  very  little 
changed.  The  volume  is  divided  into  three  parts,  as  fol- 
lows: Part  I — Information  Regarding  Road  Improvements 
under  Federal,  State,  Territorial  and  Local  Control;  Part 
II — Historical  Notes,  Technical  Details  of  Road  Construc- 
tion and  Maintenance,  European  Road  Systems;  Part  III — 
Miscellaneous.  The  subject  matter  of  Part  I  is  arranged 
alphabetically  by  states  and  contains  resumes  of  road  laws, 
lists  of  highway  officials  and  progress  reports  on  work  done. 
The  contents  of  Part  II  by  chapter  headings  are  as  follows: 
History  of  Road  Building;  Road  Systems  of  Foreign  Coun- 
tries; Types  of  Roads;  Road  Maintenance  and  Repair;  Dust 
Preventives;  Highway  Bridges  and  Culverts;  Patented 
Methods  of  Road  Construction;  Digest  of  State  Highway 
Specifications.  The  chapter  headings  of  Part  III  are  as 
follows:  Highway  Bonds;  Bibliography;  State  Geologists; 
Manufacturers,  Trade  Names;  Road  and  Allied  Associations. 


PERSONAL    NOTES 


F.  D.  Richards  has  been  appointed  First  Assistant  City 
Engineer  of  Cleveland,  O. 

X.  A.  Kramer,  Magnolia,  'Miss.,  has  been  elected  State 
Highway   Engineer  of   Mississippi. 

John  A.  Illiman  has  been  appointed  County  Engineer  of 
Boone  County,  la.,  in  charge  of  roads  and  bridges. 

H.  W.  Pettijohn  has  resigned  as  Principal  Assistant  Engi- 
neer of  the  State  Highway  Department  of  Washington. 

H.  O.  Hickok  has  been  appointed  County  Engineer  of 
Marshall  County,  la.,  with  headquarters  at  Marshalltown,  la. 

John  W.  Budd  has  been  elected  Superintendent  of  the 
Department  of  Streets  and  Public  Improvements,  Des 
Moines,  la.  He  was  formerly  Assistant  City  Engineer  of 
Des  Moines. 

Thomas  J.  Keane,  Superintendent  of  Asphaltic  Construc- 
tion, Pennsylvania  State  Highway  Department,  and  assistant 
at  the  Testing  Laboratory  of  the  department,  died  suddenly, 
April  25,  at  his  residence  in  Harrisburg,  Pa. 


R.  T.  Stull,  Ceramic  Engineer  of  the  Dunn  Wire-Cut  Lug 
Brick  Co.,  Conneaut,  O.,  has  been  elected  an  honorary  mem- 
ber of  the  Paving  Brick  Institute. 

Roy  L.  Greene  has»  resigned  as  Deputy  County  Engineer 
of  Lewis  County.  Wash.,  to  take  a  position  with  the  Berg 
Manufacturing  Co.,  Canton,  O.  Mr.  Greene's  headquarters 
will  be  in  Minneapolis,  Minn. 

W.  A.  McTighe,  formerly  Assistant  City  Engineer  of 
Memphis,  Tenn.,  has  joined  the  engineering  firm  of  Baum 
&  Haynes,  Texarkana,  Tex.  The  firm  will  be  known  here- 
after as   Baum,   Haynes  &  McTighe. 


NEWS  NOTES 


Kansas  Clly,  Kan,,  has  awarded  contracts  for  paving  amount- 
ing   to    $250,000. 


The  Roads  and  Bridges  Committee  of  the  Minneapolis,  Minn., 
Council  has  approved  plans  tor  a  $100,000  concrete  bridge  over 
the  railroad  traclcs  at  West  Lake  Street. 


City  Engineer  Macartney  of  Spokane,  Wash.,  estimates  that 
the  city's  sliare  of  the  cost  of  seven  new  bridges  will  be 
$300,000.  The  remainder  of  the  $318,600  estimated  total  cost 
will  be  collected  from  the  Water  Department  and  the  railroads. 


The  Sanding  of  Streets  in  San  Francisco,  Cal.,  last  winter  re- 
sulted in  a  considerable  reduction  in  the  number  of  accidents 
caused  by  the  slcidding  of  automobiles  on  slippery  pavements, 
according  to  reports.  Sand  was  applied  by  a  spreading  machine 
attached  to  a  motor  truck.  The  spreader  was  devised  by  Super- 
intendent of  Streets  D.  J.  McCoy. 


.\  Concrete  Road  from  Petersburg  to  Hopewell,  Va..  is  to  be 

built  at  a  cost  of  from  $11.';, 000  to  $120,000.  Of  this  amount 
$25,000  is  being  contributed  by  the  duPonts,  a  like  amount  by 
the  City  of  Petersburg  and  $40,000  by  Prince  George  County,  Va. 
The  balance  will  be  raised  by  private  subscription.  The  road 
is  to  be  nine  miles  long  and  24  ft.  wide. 


In  Baltimore  County,  Maryland,  65  dangerous  wooden  bridges 
and  culverts  "were  replaced  by  reinforced  concrete  structures 
during  1915,  according  to  the  annual  report  for  that  year  of 
County  Roads  Engineer  William  G.  Sucro.  The  total  cost  of  the 
work  was  about  $2^500.  Since  1902,  concrete  bridges,  exclusive 
of  state  aid  bridges,  have  been  built  in  the  county  to  the  number 
of  407.  The  total  cost  of  bridge  painting  in  the  county  during 
1915  amounted  to  $570.15. 


The  Part  Played  by  Good  Roads  in  War  was  one  of  the  topics 
discussed  at  a  dinner  of  the  American  Association  of  Engineers, 
held  at  Chicago,  111.,  early  in  April.  M.  A.  Berns  of  the 
publicity  department  of  the*  Universal  Portland  Cement  Co.. 
the  speaker  of  the  evening,  is  chairman  of  the  publicity  com- 
mittee of  the  Joint  Committee  on  Military  Engineering,  an 
organization  recently  formed  in  Chicago.  This  organization 
has  made  plans  for  lectures  by  officers  of  the  Engineer 
Corps  of  the  United  States  Army,  for  field  demonstrations 
under  the  direction  of  engineering  officers  of  the  National 
Guard  and  for  a  correspondence  course  in  military  tactics. 
The  secretary  is  Robert  F.  Hall,  111  West  Washington  St., 
Chicago.  An  account  of  the  organization  of  the  Joint  committee 
was  published  in   "Good  Roads"  for  April  15. 


A  $:»75,00<»  Reinforced  Concrete  Arch  Bridge  is  being  built  at 
Calgary,  Alta.,  to  carry  Center  St.  over  the  Bow  River  and  con- 
nect two  sections  of  the  city.  The  bridge  proper  consists  of  two 
30-ft.  spans,  four  15-ft.  spans,  three  150-ft.  spans  and  one  62-ft 
span.  The  total  length  of  the  bridge  and  approaches  is  1,280  ft., 
and  at  the  highest  point  the  structure  is  42  ft.  above  the  water. 
The  bridge  is  built  on  a  grade,  so  that  each  of  the  three  150-ft 
river  spans  has  a  different  rise.  It  will  carry  a  42-tt.  roadway, 
with  a  7-ft.  sidewalk  on  each  side.  A  double  track  street  rail- 
way will  occupy  the  central  portion  of  the  roadway.  A  2i^-in. 
asphalt  pavement  will  be  laid  directly  upon  the  concrete  slabs 
of  the  floor  system.  The  work  is  being  done  by  the  city,  by 
day  laborers,  under  the  general  supervision  of  City  Engineer 
George  W.  Craig.  According  to  present  plans  the  bridge  will 
be  completed  early  next  fall. 
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Davidson    County,     Tennessee,     to     Build    a 
$250,000  Bridge 

Bonds  to  the  amount  of  $250,000  have  been  issued  by  David- 
son County,  Tenn.,  for  the  construction  of  a  highway  bridge 
over  the  Cumberland  River,  bids  for  which  will  be  received  at 
Nashville,  May  23,  by  the  Hyde's  Ferry  Bridge  Committee  of 
the  Davidson  County  Court. 

The  bridge  will  consist  of  a  steel  riveted  through  span  of 
247  ft.,  two  spans  of  197  ft.  each  and  a  180-ft.  reinforced  con- 
crete approach  on  concrete  piles.  The  existing  piers  will  be 
used,  but  will  have  to  be  widened.  The  roadway  will  be  of 
brick. 

According  to  the  engineers'  estimates,  the  materials  re- 
quired will  include  1,450  tons  of  structural  steel,  135  tons  of 
reinforcing  steel,  1,920  cu.  yds.  of  concrete,  155  concrete  piles, 
2,700  sq.  yds.  of  brick  paving,  935  cu.  yds.  of  stone  masonry  and 
1,750  ft.  of  hand  railing. 


Tennessee    Counties    Vote    Bond    Issues    for 
Road  Work 

Reports,  received  by  the  State  Highway  Department  of 
Tennessee  indicate  that  the  various  counties  of  the  state  will 
expend  larger  sums  of  money  for  road  work  during  1916  than 
ever  before.  Contracts  have  already  been  awarded  to  Blount, 
Carter,  Franklin,  Knox  and  Rhea  Counties,  where  all  of  the 
work  will  be  done  under  bond  issues. 

The  following  counties  have  voted  to  issue  road  bonds  for 
the  amounts  noted: 

Claiborne,  $300,000;  Scott,  $300,000;  Campbell,  $350,000; 
Carter,  1350,000;  Greenville,  $800,000;  Knox,  $500,000;  Monroe, 
$325,000;    Hawkins,   $450,000;    Hamilton,    $200,000;    Grainger, 


$200,000;  Rhea,  $250,000;  Blount,  $400,000;  Franklin,  $350,000; 
Lawrence,  $350,000;  total,  $5,125,000. 

In  addition  there  will  be  an  election  in  Morgan  County,  May 
20,  on  an  issue  of  $100,000.  Lincoln  and  Henry  Counties  will 
vote  August  3  on  issues  of  $150,000  and  $250,000  respectively, 
and  an  issue  of  $100,000  will  be  voted  on  in  Hardin  County  on 
June  3. 


State    Highway    Commission    of    Mississippi 
Elects  Officers 

The  State  Highway  Commission  of  Mississippi,  the  forma- 
tion of  which  was  authorized  by  comparatively  recent  legisla- 
tive enactment,  has  chosen  J.  M.  McBeath,  of  Meriden,  as 
Chairman,  and  W.  T.  Denman  of  McComb  City,  as  Secretary. 

As  noted  in  the  preceding  issue  of  "Good  Roads,"  X.  A. 
Kramer  of  Magnolia,  has  been  elected  State  Highway  En- 
gineer. 


Thirty-four  State  Highway  Contracts   to   be 
Awarded  in  Ohio 

The  third  important  letting  of  Ohio  state  highway  con- 
tracts for  the  season  will  take  place  at  the  State  Highway 
Department,  Columbus,  on  May  19,  when  bids  will  be  re- 
ceived on  34  separate  contracts. 

The  work  is  located  in  26  counties  and  the  materials 
specified  include  water  bound  macadam,  bituminous  mac- 
adam, surface  treated  macadam,  lignin  liquor,  concrete  and 
brick,  monolithic  and  semi-monolithic.  Most  of  the  con- 
tracts include  bridge  and  culvert  construction. 

Estimates  of  the  total  cost  of  the  work  amount  to  ap- 
proximately $1,295,218.42,  depending  upon  the  final  decision 
with  regard  to  the  type  of  construction.  The  dates  set  for 
the  completion  of  the  work  range  from  August  1  to  Decem- 
ber IS. 


More  State   Aid   Road   Work   to   Be   Let   by 
Illinois  Highway  Department 

The  Illinois  State  Highway  Department  will  receive  bids 
May  17  for  additional  state  aid  road  work  in  eleven  counties. 
The  construction  will  cover  nearly  24  miles  of  roads  and  the 
types  of  pavement  will  include  gravel,  concrete,  bituminous 
macadam  and  brick. 

The  following  table  shows  the  different  items,  the  estimated 

cost  of  $229,983.70  being  exclusive  of  cement  {urnished  by  the 

state,   except   in   the   four   cases   noted. 

County                              Type.  ,                     Length,  ft.  Est.  Cost. 

Alexander     Gravel  13,120  $19,560.40 

Franklin    Concrete  6,416  8,460:48 

Carroll    Gravel  8,400  •14,236.00 

McHenry    (G) Gravel  10,500  11,791.94 

McHenry     (H) Gravel  10,500  'ILSILOO 

Ogle     Concrete  4,200  17.394.30 

Iroquois     Bit.    Macadam  12,085  •19.017.00 

Troauois     Bit.    Macadam  9,600  17,692.26 

Will    Concrete  9,000  25,993.06 

Winnebago     Concrete  9,150  19,037.00 

Ford    Gravel  13,522  16,118.90 

Peoria    Concr.   &  Brick  11,274  32,659.60 

Grundy    Concr.  &  Bit.  Mac.       3,100  .'5,675.76 

Grundy    Bit.   Macadam  5,261  •10,536.00 

Total 126,128  $229,983.70. 

•No   cement   furnished  by   state. 
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Federal  Aid  Bill  Passed  by  the  Senate 

A  bill  providing  for  federal  aid  to  the  states  in  the  con- 
struction of  roads  was  passed  by  the  United  States  Senate 
on  Monday  of  this  week.  The  bill  as  passed  differs  in  several 
important  particulars  from  the  so-called  Shackleford  bill  which 
was  passed  by  the  House  of  Representatives  on  January  25. 
The  Shackleford  bill  was  sent  to  the  Senate  and  referred  to 
the  Committee  on  Post-Offices  and  Post  Roads  and  was 
amended  by  striking  out  everything  after  the  enacting  clause 
and  substituting  other  provisions.  After  a  conference  with 
the  Agricultural  Department  the  bill  was  unanimously  re- 
ported by  the  Senate  committee,  and  has  been  discussed  at 
considerable  length  at  various  times  during  the  past  months.  . 
During  the  discussion  several  amendments  were  offered  and 
accepted,  among  them,  a  section  providing  for  the  construc- 
tion of  roads  in  the  national  forests. 

A  report  of  the  passage  of  the  Shackleford  bill  was  printed 
in  "Good  Roads"  for  Feb.  S.  A  brief  resume  of  the  measure 
was  included  therein.  ["Federal  Aid  bill  passed  by  the 
House  of  Representatives,"  "Good  Roads,"  Feb.  5,  1916, 
page  75.] 

The  bill  as  passed  is  entitled,  "An  Act  to  provide  that  the 
United  States  shall  aid  the  states  in  the  construction  of  rural 
post  roads,  tnd  for  other  purposes."  Its  main  provisions  are, 
in  brief,  substantially  as  follows: 

The  first  and  second  sections  authorize  the  Secretary  of 
Agriculture  to  cooperate  with  the  states  through  their  re- 
spective highway  departments  in  the  construction  of  rural 
post  roads,  provided  no  money  apportioned  to  any  state  shall 
be  expended  therein  until  the  Legislature  assents  to  the  pro- 
visions of  the  act,  except  that  until  the  final  adjournment  of 
the  first  regular  session  of  the  Legislature  after  the  passage 
of  the  act,  the  assent  of  the  governor  of  the  state  shall  be 
sufficient.  Th^  Secretary  of  Agriculture  and  the  state  high- 
way department  of  each  state  must  agree  upon  the  roads  to 
be  built  and  the  method  of  construction,  but  all  improved 
roads  under  the  act  must  be  free  from  tolls.  The  term  "rural 
post  road"  is  defined  as  any  public  road  over  which  the  United 
States  mails  are  now  or  may  hereafter  be  transported,  ex- 
clusive of  streets  and  roads  in  places  having  populations  of 
2.500  or  more,  except  that  portion  of  any  such  road  or  street 
along  which  the  houses  average  more  than  200  ft.  apart.  The 
term  "state  highway  department"  is  defined  as  any  depart- 
ment, commission,  official  or  officials  of  a  state  empowered  to 
exercise  the  functions  ordinarily  exercised  by  a  state  high- 
way department.  It  is  also  provided  that  the  term  "con- 
struction" shall  be  construed  to  mean  the  reconstruction 
and  improvement  of  roads  not  constructed  under  the  act; 
that  "properly  maintained"  shall  be  construed  to  mean  in 
practically  as  good  condition  as  when  first  built,  and  that 
necessary  bridges  and  culverts  shall  be  deemed  part  of  the 
roads  covered  by  the  provisions  of  the  act. 

Section  3  appropriates  the  following  amounts  for  the  prose- 
cution of  the  work:  For  the  fiscal  year  ending  June  30,  1917, 
$5,000,000;  for  the  fiscal  year  ending  June  30,  1918,  110,000,000; 
for  the  fiscal  year  ending  June  30, 1919,  $15,000,000;  for  the  fiscal 
year  ending  June  30,  1920,  $20,000,000;  for  the  fiscal  year  end- 
ing June  30,  1921,  $25,000,000.  Any  portion  of  the  amount  ap- 
portioned to  a  state  for  any  fiscal  year  remaining  unexpended 
at  the  close  thereof  will  be  available  for  expenditure  in  that 
state  until  the  close  of  the  succeeding  year,  except  where  the 
state  has  no  highway  department,  in  which  case  it  will  be 
available  until  the  close  of  the  third  fiscal  year  succeeding  the 
close  of  the  fiscal  year  for  which  appropriation  has  been  made. 
Any  amount  apportioned  and  remaining  unexpended  at  the 
close  of  the  period  during  which  it  is  available  must  within 
sixty  days  after  the  expiration  of  that  period  be  reapportioned 
to  all  the  states  in  the  same  manner  as  if  it  were  being  ap- 
portioned for  the  first  time. 

Section  4  provides  that  a  sum  not  exceeding  5  per  cent,  of 


the  appropriation  for  any  year  may  be  deducted  for  the  pur- 
pose of  administration,  the  amount  to  be  determined  by  the 
Secretary  of  Agriculture.  Any  amount  left  over  must  be  ap- 
portioned to  the  states.  The  funds  available  for  apportion- 
ment are  to  be  divided  as  follows:  One-third  in  the  ratio  which 
the  area  of  each  state  bears  to  the  total  area  of  all  the  states; 
one-third  in  the  ratio  which  the  population  of  each  state  bears 
to  the  total  population  of  the  several  states,  and  one-third  in 
the  ratio  which  the  mileage  of  rural  delivery  and  star  routes 
in  each  state  bears  to  the  total  mileage  of  rural  delivery 
and  star  routes  in  all  the  states. 

Section  5  provides  that  within  sixty  days  after  the  approval 
of  the  act  the  Secretary  of  Agriculture  shall  certify  to  the 
Secretary  of  the  Treasury  and  to  each  highway  department, 
and  to  the  governor  of  each  state  having  no  highway  de- 
partment, the  amount  to  be  deducted  for  administration  and 
the  amount  appropriated  to  each  state  for  the  fiscal  year  end- 
ing June  30,  1917,  and  that  thereafter  such  certification  must 
be  made  on  or  before  Jan.  20  next  preceding  the  commence- 
ment of  each  fiscal  year.  Payments  for  work  done  are  to  be 
made  by  the  Secretary  of  the  Treasury  on  warrants  drawn  by 
the  Secretary  of  Agriculture  to  authorized  officials  of  each 
state,  the  times  of  payment  being  determined  by  the  Secretary 
of  Agriculture  and  the  state  highway  departments. 

Section  6  provides  that  any  state  which  desires  to  avail 
itself  of  the  benefits  of  the  act  shall,  through  its  state  high- 
way department,  submit  to  the  Secretary  of  Agriculture  state- 
ments of  work  proposed  to  be  done.  If  these  are  approved 
by  the  Secretary  of  Agriculture,  the  state  highway  depart- 
ments must  furnish  such  surveys,  plans,  specifications  and 
estimates  as  may  be  required  by  the  secretary,  provided  that 
the  secretary  may  approve  only  such  projects  as  are  sub- 
stantial in  character.  If  the  Secretary  of  Agriculture  approves 
the  plans,  specifications  and  estimates,  he  must  notify  the 
state  highway  department  and  immediately  certify  the  fact 
to  the  Secretary  of  the  Treasury  who  must  then  set  aside 
the  proportion  payable  by  the  United  States,  which  must  not 
exceed  50  per  cent,  of  the  total  estimated  cost  of  the  work. 
No  payment  may  be  made  on  any  project  until  the  procedure 
laid  down  by  the  law  has  been  carried  out  nor  until  there  shall 
have  been  made  available  for  expenditure  by  the  state  on  that 
project  money,  labor  and  materials  in  an  amount  not  less  than 
the  amount  to  be  received  from  the  United  States,  nor  until 
an  agreement  shall  have  been  made  with  the  Secretary  of  Agri- 
culture that  the  state  will  properly  maintain  the  road.  It  is 
further  provided  that  no  payment  shall  be  made  in  excess  of 
$10,000  per  mile,  exclusive  of  the  cost  of  bridges  of  over  20 
ft.  clear  span.  It  is  also  provided  that  the  construction  in 
each  state  shall  be  carried  out  in  accordance  with  the  laws 
of  that  state  and  under  the  direct  supervision  of  the  state  high- 
way department,  subject  to  the  inspection  and  approval  of  the 
Secretary  of  Agriculture  and  in  accordance  with  the  rules  and 
regulations  made  pursuant  to  the  act. 

Section  7  provides  that  the  Secretary  of  Agriculture  shall 
withhold  the  apportionment  of  funds  to  any  state  in  which 
roads  constructed  under  the  act  have  not  been  properly  main- 
tained by  the  state  if,  within  six  months  after  he  has  given 
written  notice  to  the  state  highway  department,  such  roads 
are  not  properly  maintained.  The  Secretary  of  Agriculture  is 
also  authorized  to  temporarily  refuse  to  issue  warrants  upon 
the  failure  of  any  state  or  its  state  highway  department  to 
comply  with  the  provisions  of  the  act,  and  to  finally  decline  to 
issue  warrants  if  within  three  months  after  he*has  given 
the  state  highway  department  written  notice,  such  failure  is 
not  remedied  to  his  satisfaction.  If  this  action  is  taken  by  the 
Secretary  of  Agriculture  he  must  certify  the  reasons  therefor 
to  the  Secretary  of  the  Treasury  and  to  the  state  highway 
department,  and  also  report  the  matter  to  Congress. 

Section  8  provides  that  out  of  the  appropriation  made  by 
the  act  the  Secretary  of  Agriculture  is  authorized  to  employ 
assistants  and  make  other  provisions  for  the  administration 
of  the  law. 
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Section  9  authorizes  the  Secretary  of  Agriculture  to  make 
rules  and  regulations  for  the  administration  of  the  act. 

Section  10  provides  that  the  act  shall  be  in  force  from  the 
date  of  its  passage. 

The  clause  added  by  the  Senate  appropriates  $1,000,000  for 
the  fiscal  year  ending  June  30,  1917,  and  for  each  fiscal  year 
thereafter  up  to  and  including  June  30,  1926,  for  the  survey, 
construction  and  maintenance  of  roads  and  trails  within  or 
partially  within  the  national  forests  when  necessary  for  the 
use  and  development  of  resources  upon  which  the  communities 
within  or  adjacent  to  the  national  forests  are  dependent;  pro- 
vided that  the  state,  territory  or  county  shall  enter  into  a  co- 
operative agreement  with  the  Secretary  of  Agriculture  for 
such  work  upon  a  basis  equitable  to  both  the  state,  territory 
or  county  and  the  United  States,  and  provided  also  that  the 
total  expenditure  in  any  state,  territory  or  county  shall  not 
exceed  10  per  cent,  of  the  value,  as  determined  by  the  Sec- 
retary of  Agriculture,  of  the  timber  and  forage  resources  which 
are  or  will  be  available  for  income  upon  the  national  forest 
lands  within  the  several  respective  areas.  The  funds  avail- 
able under  this  act  are  to  be  available  until  expended  under 
the  supervision  of  the  Secretary  of  Agriculture  upon  request 
from  the  proper  officers  of  the  state,  territory  or  county  con- 
cerned.   


I 


Ohio  Awards  Contracts  for  Large  Mileage  of 
Highway  Work 

The  Ohio  State  Highway  Department  recently  awarded 
contracts  for  81.44  miles  of  highway  work  in  several  counties. 
The  amount  of  the  contracts  is  in  excess  of  $1,100,000.  This 
is  the  second  important  letting  of  the  season  in  Ohio,  the 
result  of  the  first  award  having  been  published  in  "Good 
Roads"  for  April   IS. 

The  general  character  of  the  work  in  each  section,  together 
with  the  names  of  the  low  bidders  and  the  amounts  of  their 
bids,  are  noted  below. 

Champaign  County,  Urbana-West  Jeflferson  road,  water 
bound  macadam;  1.56  mile,  S.  W.  Wrightdel,  Logan,  $12,566.90. 

Clarke  County,  Springfield-Urbana  road,  4.35  miles,  Syl- 
vester Baughman,  Marysville,  surface-treated  macadam,  $44,- 
528.10,  water  bound  macadam,  $39,626.58. 

Columbiana  County,  Cleveland-East  Liverpool  road,  bitum- 
inous macadam,  3.01  miles,  Public  Contracting  Company, 
Elyria,  $32,750. 

Crawford  County,  Bucyrus-Galion  road,  brick  (monolithic), 
1.69  mile,  L.  R.  McMichael,  Bucyrus,  $31,800;  Bucyrus-Marion 
road,  1.03  mile,  L.  R.  McMichael,  Bucyrus,  brick  (mono- 
lithic), $19,400;  semi-monolithic,  $20,500;  Columbus-San- 
dusky road,  brick,  0.5  mile;  A.  J.  Brady  and  J.  C.  Drake, 
Marion,  $10,560. 

Delaware  County,  Columbus-Sandusky  road,  0.97  mile,  S.  C. 
&  Stewart  Kisner,  Delaware,  macadam,  $11,620.30;  reinforced 
concrete,  $14,179.50;  Delaware-Mt.  Gilead  road,  3.72  miles. 
Brewer,  Tomlinson  &  Brewer,  Chillicothe,  macadam,  $36,662; 
reinforced  and  plain  concrete,  $35,860;  Columbus-Sandusky 
road,  1.9  mile,  S.  C.  &  Stewart  Kisner,  Delaware,  macadam, 
$21,563.30,  concrete,  $30,369.61. 

Franklin  County,  Columbus-Sandusky  road,  brick  (semi- 
monolithic),  0.76  mile,  Culbertson  &  Culbertson,  Richmond, 
Ind.,  $47,848. 

Geauga  County,  Burton-Bloomfield  road,  concrete,  2.97 
miles,  L.  H.  Young  Contracting  Co.,  West  Austintown,  $35,- 
033.36;  Chagrin  Falls-Greenville  road,  2.50  miles,  Farrell  En- 
gineering &  Construction  Co.,  Cleveland,  concrete  and  Ijrick, 
$28,153.85;  Enterprise  Paving  &  Construction  Co.,  Cleveland, 
brick,  $28,348.02. 

Greene  County,  Dayton-Chillicothe  road,  water  bound  ma- 
cadam, 5.67  miles,  McGarry  &  Sparks,  Columbus,  $30,500. 

Jeflferson  County,  Skelly-Empire  road,  water  bound  ma- 
cadam, 0.90  mile,  W.  R.  Heburn,  Mt.  Pleasant,  $14,358.95, 

JefTerson  County,  Ohio  River  road,  brick,  0,72  mile.  Springer 
&  Springer,  Wheeling,  W.  Va.,  $21,471. 


Knox  County,  Mt.  Vernon-Coshocton  road,  2.06  miles,  Mans- 
fieldConstruction  Co.,  Mansfield,  water  bound  macadam,  $21,- 
678;  bituminous  macadam,  $25,108.83;  Columbus-Millersburg 
road,  4.18  miles,  Mansfield  Construction  Co.,  water  bound 
macadam,  $47,510,  l)ituminous  macadam,  $55,553. 

Logan  County,  Urbana-Bcllefontaine  road,  water  bound 
macadam,  4.15  miles,  D.  R.  McArthur  and  D.  C.  Fox,  Belle 
Center,   $25,744.52. 

Mahoning  County,  Youngstown-New  Bedford  road,  water- 
bound   macadam.    Length    1.31   mile,   Evans   Bros.,   Hubbard, 
$10,864.08. 

Mercer  County,  Celina-Greenville  road,  reinforced  concrete, 
3.08  miles,  Joseph  and  Lisle  Karsh,  Cclina,  $45,314.47. 

Miami  County,  Dayton-Troy  road,  5.03  miles,  C.  E.  Williams, 
Grand  Rapids,  Mich.,  bituminous  macadam,  $52,326;  J.  A. 
Westrick,  Holgate,  reinforced  concrete,  $70,545.50. 

Monroe  County,  Woodsfield-Marictta  road,  bituminous  ma- 
cadam, 1.92  mile,  Abner  Juniper  &  Son,  Nelsonville,  $33,000. 

Muskingum  County,  Zanesville-Caldwell  road,  brick,  1.35 
mile,  C.  W.  Hughes  and  C.  K.  Smith,  Malta,  $23,680.51. 

Portage  County,  Cleveland-East  Liverpool  road,  brick,  2.40 
miles,  Morgan  Bros.,  Ravenna,  $40,300. 

Ross  County  Chillicothe-Lancaster  road,  brick,  1.02  mile. 
Brewer,  Tomlinson  &  Brewer,  Chillicothe,  $12,973.73. 

Stark  County,  Akron-Canton  road,  brick,  5.78  miles,  J.  B. 
Smith,  J.  C.  Krabill  and  J.  E.  SifTert,  Canton,  $124,452.44. 

Tuscarawas  County,  New  Philadelphia-Uhrichsville  road, 
brick,  2.37  miles.  Pace  Bros.,  Cleveland;  $44,155. 

Union  County,  Urbana-Marysville  road,  reinforced  concrete, 
0.21  mile,  John  L.  Porter,  Marysville,  $3,133.48. 

Washington  County,  Marietta-McConnellsville  road,  0.80 
mile,  McElfresh,  Danford  &  Glover,  Caldwell,  tar  macadam, 
$12,996;  asphalt  macadam,  $13,362;  Athens-Marietta  road,  1.23 
mile.  Engineering  Service  Co.,  Columbus,  tar  macadam,  $18,- 
250;  asphalt  macadam,  $18,829. 

Wood  County,  Bowling  Green-Perrysburg  road,  4.77  miles, 
Gray  Bros.,  Bowling  Green,  bituminous  macadam,  $33,500; 
asphalt  concrete,  $38,000;  Bowling  Green-Perrysburg  road, 
5.98  miles.  Gray  Bros.,  Bowling  Green,  bituminous  ma- 
cadam, $39,400;  asphaltic  concrete,  $46,400;  bituminous  con- 
crete, $44,000. 

.'Vshland  County,  Ashland-Loudenville  road,  resurfacing  and 
water  bound  macadam,  1.55  mile,  Gallagher  &  Aaron,  Youngs- 
town,  $17,859.17. 


Inter-County  Steel  Bridge  in  Oregon 
to  Cost  $198,400 

Plans  for  a  bridge  to  be  erected  by  Marion  and  Polk 
Counties,  Ore.,  have  been  prepared  under  the  direction  of 
Slate  Engineer  John  H.  Lewis,  and  have  been  submitted  to 
the  county  authorities  for  approval. 

The  plans  provide  for  a  130-ft.  vertical  lift  span  and  four 
161-ft.  camel  back  steel  spans,  with  an  850-ft.  reinforced  con- 
crete viaduct  approach  on  tlie  Polk  County  end.  The  lift 
span  will  l)e  Ijalanced- by  counterweights  and  operated  by 
rack  and  pinion  gearing,  electric  driven.  The  floor  of  the 
main  spans  will  l)e  of  wood  on  steel  joists  and  will  have 
a  bituminous  surface.  The  roadway  will  be  26  ft.  wide  with 
a  6-ft.  sidewalk  on  each  side. 

According  to  estimates,  the  cost  of  the  steel  structure, 
including  foundations,  will  be  $143,000,  while  the  estimated 
cost  of  the  concrete  viaduct  approach  is  $55,400. 


Varieties  of  Trees  for  Planting  Along  Streets 
and  Highways 

The  Stale  College  of  Forestry,  Syracuse,  N.  Y.,  has  made 
pnl)lic  two  recent  reports  regarding  the  planting  of  trees 
along  city  and  village  streets  and  country  roads. 

Depending  upon  the  width  of  the  street  and  the  open 
space  between  other  trees,  one  report     states     that     newly 
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planted  trees  should  be  set  not  less  than  30  ft.  apart  along 
city  streets  and  preferably  from  50  to  60  ft.  The  varieties 
best  suited  to  city  conditions  are  red  oak,  pin  oak,  Norway 
maple,  silver-leaf  linden  and  oriental  sycamore.  Trees  meas- 
uring about  2  in.  in  diameter  3  ft.  above  the  ground,  and  from 
10  to  12  ft  high,  are  most  satisfactory. 

For  village  streets,  the  college  recommends  the  Norway 
maple,  American  linden,  scarlet  oak,  American  white  ash, 
American  elm,  sycamore  and  red  oak.  Nursery  grown  trees 
with  straight  stems  and  no  branches  less  than  6  to  8  ft. 
from  the  ground,  are  preferable  to  trees  taken  from  local 
wood  lots. 

The  reports  state  that  the  criticism  of  shade  trees  along 
rural  highways  absorbing  soil  nutrition  needed  for  crops  can- 
not hold  when  trees  which  send  their  roots  deep  into  the 
ground  are  used.  The  oak  and  the  ash  are  most  suitable 
where  land  on  either  side  of  the  road  is  used  for  crops. 
Where  windbreaks  are  needed,  the  evergreen  trees  are 
valuable. 


The  following  officers  hold  over  for  another  year:  Vice 
President,  W.  H.  Bixby;  Members  of  the  Executive  Commit- 
tee, J.  H.  Gibboney,  W.  K.  Halt,  J.  H.  Mathews  and  Edward 
Orton,  Jr.  * 


COMING   MEETINGS 


Intermountain  Good  Roads  Association 

The  annual  convention  of  the  Intermountain  Good  Roads 
Association  will  be  held  at  Ogden,  Utah,  June  13  and  14,  as 
noted  above,  and  will  be  attended  by  delegates  from  the  mem- 
ber states  of  Idaho,  Montana,  Nevada,  Utah  and  Wyoming. 

The  County  Commissioners  of  Weber  County,  Utah,  of 
which  Ogden  is  the  county  seat,  are  taking  an  active  interest 
in  the  coming  meeting,  a  feature  of  which  will  be  an  inspec- 
tion of  the  extensive  road  work  in  progress  in  the  county. 


May  15-16— Arizona  Good  Roads  Association.— Annual 
meeting.  Phoenix,  Ariz.  Secretary,  Harry  Welch,  Phoenix, 
Ariz. 

May  31-June  2— New  York  State  Conference  of  Mayors.— 
Annual  conference,  Syracuse,  N.  Y.  Secretary,  William  P. 
Capes,  New  York,  N.  Y. 

June  5-7— National  Conference  on  City  Planning— Annual 
conference,  Cleveland,  O.  Secretary,  Flavel  Shurtleff,  19 
Congress  Street,  Boston,  Mass. 

June  13-14 — Intermoimtain  Good  Roads  Association. — An- 
nual convention,  Ogden,  Utah.  Secretary,  O.  J.  Stilwell, 
Ogden,  Utah. 

June  20-22. — North  Carolina  Good  Roads  Association — 
Annual  convention,  Wilmington,  N.  C.  Secretary,  Dr. 
Joseph  Hyde  Pratt,  Chapel  Hill,  N.  C. 

June  27-30 — American  Society  of  Civil  Engineers. — Annual 
meeting,  Pittsburgh,  Pa.  Secretary,  Charles  Warren  Hunt, 
220  West  S7th  St.,  New  York,  N.  Y. 

June  27-June  30 — American  Society  for  Testing  Materials — 
Annual  meeting,  Atlantic  City,  N.  J.  Secretary,  Edgar  Mar- 
burg, University  of  Pennsylvania,  Philadelphia,  Pa. 

September  4-8 — Southern  Appalachian  Good  Roads  Asso- 
ciation—Ninth annual  convention,  Lexington,  Ky.  Secretary, 
Joseph  Hyde  Pratt,  Chapel  Hill,  N.  C. 

October  9-13 — American  Society  of  Municipal  Improve- 
ments.- Twenty-third  Annual  Convention,  Newark,  N.  J. 
Secretary,  Chas.  C.  Brown,  702  Wulsin  Bldg.,  Indianapolis, 
Ind. 

February  5-9,  1917 — American  Road  Builders'  Association — 
Fourteenth  Annual  Convention;  Seventh  American  Good 
Roads  Congress  under  the  auspices  of  the  A.  R.  B.  A.,  and 
Eighth  National  Good  Roads  Show  of  Machinery  and  Mate- 
rials. Mechanics'  Hall,  Boston,  Mass.  Secretary,  E.  L.  Pow- 
ers, ISO  Nassau  St.,  New  York,  N.  Y. 


PERSONAL    NOTES 


Paul  Riston  has  been  elected  City  Engineer  of  Punxsu- 
tawney,   Pa. 

William  F.  Cocke  has  been  appointed  State  Road  Com- 
missioner of  Florida. 

Frank  H.  Zouck  has  been  appointed  Chairman  of  the  Mary- 
land Roads  Commission. 

J.  Ellingston,  City  Engineer  of  Sherman,  Tex.,  has  been 
made  City  Manager. 

E.  B.  Hessler  has  been  appointed  Second  Assistant  City 
Engineer  of  Reading,  Pa. 

E.  I.  Cantine  has  been  retained  as  Assistant  State  Highway 
Engineer  of  Oregon,  by  unanimous  vote  of  the  State  Highway 
Commission. 

John  Love,  Sweetwater,  Tenn.,  has  been  elected  Highway 
Engineer  of  Monroe  County,  Tenn.  He  will  have  charge  of 
road  work  under  a  $325,000  bond  issue. 

Charles  S.  Grace,  Junior  Resident  Engineer  of  the  Cali- 
fornia State  Highway  Commission,  has  resigned  to  become 
Junior  Engineer  of  the -Los  Angeles,  Cal.,  Flood  Control 
District. 

Henry  W.  Dun,  Jun.  Am.  Soc.  C.  E.,  has  resigned  as  Assist- 
ant Engineer  in  the  office  of  the  City  Engineer  of  Albany,  N.  Y. 
He  will  enter  the  Engineering  Department  of  the  Atchison, 
Topeka  &  Santa  Fe  Railway. 


American  Society  for  Testing  Materials 

The  annual  meeting  of  the  American  Society  for  Testing 
Materials  will  be  held  at  the  Hotel  Traymore,  Atlantic  City, 
N.  J.,  June  27  to  30.    The  program  is  in  course  of  preparation. 

The  Nominating  Committee  has  reported  the  following 
nominations  which  will  be  submitted  to  the  convention:  For 
President,  A.  A.  Stevenson;  for  Vice  President,  S.  S.  Voorhees; 
for  Members  of  the  Executive  Committee,  W.  H.  Bassett,  John 
Brunner,  G.  W.  Thompson  and  F.  E.  Turneaure. 


NEWS  OF  THE  TRADE 


The  steam  shovel  interests  of  the  Ball  Engine  Co.,  Erie,  Pa., 
arc  now  represented  in  the  Chicago,  III.,  district  by  J.  A. 
Garber,  1540  Monadnock  Building. 

The  Municipal  Engineering  &  Contracting  Co.,  Chicago, 
III.,  has  issued  a  booklet  entitled  "Concrete  Mixers,"  describ- 
ing the  Austin  cube  mixers.  The  publication  is  illustrated  and 
handsomely  printed  in  two  colors. 

The  Southern  Clay  Manufacturing  Co.,  Chattanooga,  Tenn., 
has  purchased  the  Graves  paving  brick  plant  at  North  Birm- 
ingham, Ala.,  where  it  will  make  wire-cut  lug  paving  brick. 
The  company  already  has  plants  at  Robbins,  Tenn.,  and  Coal- 
dale,  Ala. 


Polk  County,  Fin.,  will  vote  June  1  on  a  proposed  bond  issue 
of  Jl, 500,000  for  constructing  about  220  miles  of  roads. 


The  Board  of  SnpervUorB  or  Lincoln  Conntr,  Minn.,  has  voted 
to  Issue  bonds  to  the  amount  of  $200,000  for  the  purpose  of 
graveling  175  miles  of  roads. 


Wnalilnfrton  Conntr,  Mian.,  Is  planning  to  construct  IBO  miles 
of  roads  and  will  have  an  election  June  14  on  a  bond  issue  of 
$960,000  to  defray  the  cost. 
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THE   COST   OF   PHOTOtENGRAVING 

While  this  matter  is  not  very  closely  allied  with  road 
building,  it  is  of  vital  importance  to  publishers  of  trade 
journals  and  to  their  advertising  patrons.  This  short  state- 
ment is  published  in  order  that  all  readers  of  "Good  Roads" 
may  be  informed  of  a  situation  which,  until  Tuesday  of  this 
week,  bade  fair  to  become  intolerable. 

The  photo-engravers  of  New  York  City,  in  an  organization 
known  as  the  Photo-Engravers'  Board  of  Trade,  recently 
notified  all  publishers  in  New  York  City  of  advances  in  the 
prices  for  photo-engravings  ranging  from  20  to  200  per  cent. 
It  is  noteworthy  in  this  connection  that  a  similar  scale  has 
been  in  effect  in  Chicago,  111.,  and  was  planned  for  34  other 
cities. 

The  New  York  Trade  Press  Association  brought  the  mat- 
ter to  the  attention  of  the  District  Attorney  of  New  York 
County,  alleging  not  only  violation  of  the  federal  law  against 
combinations  to  fix  prices,  but  of  the  state  law  known  as  the 
Donnelly  Act.  After  hearing  representatives  of  both  sides. 
District  Attorney  Swann  expressed  his  conviction  that  the 
Donnelly  Act  had  been  violated  by  the  photo-engravers  and 
planned  to  bring  the  matter  to  the  attention  of  the  Grand 
Jury  on  Wednesday  pf  this  week. 

On  Tuesday  representatives  of  the  Photo-Engravers'  Board 
of  Trade  again  appeared  before  District  Attorney  Swann 
and,  while  persisting  in  their  contention  that  no  anti-trust 
law  had  been  violated  by  their  organization,  agreed  to  Judge 
Swann's  terms  that  the  combination  be  dissolved  forthwith. 

What  effect,  if  any,  the  dissolution  of  the  Photo-Engravers' 
Board  of  Trade  will  have  on  the  new  scale  of  prices  remains 
to  be  seen.    A  further  increase  is  talked  of  in  some  quarters. 


Legislation  to  Facilitate  the  Extension  of 
I  Foreign  Trade 

A  measure  which  should  be  of  interest  to  American  manu- 
facturers of  road  machinery,  materials  and  equipment  has 
been  proposed  by  the  Federal  Trade  Commission. 

The  object  of  the  proposed  law  is  to  so  amend  the  Sher- 
man Anti-Trust  Law  and  supplementary  laws  as  to  make 
legal  the  coinbination  of  American  business  men  for  the 
purpose  of  extending  export  trade,  employing  "any  methods 
of  organization  which  do  not  operate  to  the  prejudice  of  the 
American  public  and  are  lawful  in  the  countries  where  the 
trade  is  to  be  carried  on." 

Such  combination  is  lawful  in  most  of  the  leading  foreign 
countries,  and  it  is  believed  that  at  the  end  of  the  war  Amer- 
ican manufacturers  should  be  in  a  position  to  compete  on 
equal  terms  with  those  of  other  countries. 


Macadam  Road  Construction  in  Jackson 
County,  Missouri 

The  authorities  of  Jackson  County,  Mo.,  have  received  bids 
for  the  construction  of  approximately  140,000  sq.  yds.  of 
macadam  construction  on   five  county  roads. 

These  are  the  Swope  Park-Hickman  Mills  Road,  the 
Owens  School  House-Lake  City  Road,  the  Frank  Frick 
Road,  the  C.  A.  Duck  Road  and  the  Valley  Road.  The  low 
bids  for  the  five  contracts  aggregate  $153,086.15. 

The  details  of  the  work,  which  involves  among  other 
things,  38,830  cu.  yds.  of  solid  rock  excavation  on  two  of 
the  roads  are  given  below: 


Excavation 

Swope 

Owens 

Prick 

Duck 

Valley 

and  material 

Park 

Road 

Road 

Road 

Road 

Earth,  cu.  yd.s 

.17,517 

33,144 

5,487 

21,327 

30,074 

Solid  rock,  cu.  yds. 

.18,830 

20,000 

Loose  rock,  cu.  yds 

.    1,800 

7,335 

Macadain,   sq.   yds. 

.    9,200 

45,472 

10,814 

33,964 

Concrete,    cu.   yds. 

35 

70 

61 

io 

Riprap,   sq.   yds. . 

5,500 

8,500 

Ambitious  Road  Building  Program  Advocated 
in  Fresno  County,  California 

In  a  report  to  the  Board  of  Supervisors  of  Fresno  County, 
Cal.,  the  Fresno  County  Highway  Commission  recommends 
holding  a  special  election  for  the  purpose  of  voting  on  a  bond 
issue  of  $3,600,000,  to  be  used  for  the  construction  of  a  sys- 
tem of  permanent  highways  throughout  the  county. 

The  plans  of  the  commission  include  the  construction  of 
441  miles  of  asphaltic  surfaced  highway  on  a  S-in.  concrete 
base,  98  miles  of  mountain  roads  and  108  miles  of  gravel  base 
roads.  The  specifications  call  for  a  16-ft.  roadway  in  all  ex- 
cept two  cases. 

Estimates  submitted  by  the  commission  call  for  expendi- 
tures of  $2,492,730  for  the  concrete  base  roads,  $40,000  for 
the  mountain  roads,  $540,000  for  the  gravel  base  roads,  $200,- 
000  for  bridges  and  culverts  and  $327,270  for  engineering  and  ' 
administration.  W.  S.  Farley  is  the  highway  engineer  in 
charge  for  the  commission. 
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Samuel  Hill,  Back  from  Europe,  Says  End 
of  War  is  Near 

Samuel  Hill,  Former  I'resident  of  the  American  Road 
Builders'  Association  and  Honorary  Life  President  of  the 
Washington  Good  Roads  Association,  returned  from  Europe 
recently,  completing  his  thirty-ninth  round  trip  across  the 
Atlantic.  Mr.  Hill  arrived  in  Liverpool,  England,  on  the 
.American  Line  steamer  Philadelphia,  May  1,  and  sailed  for 
New  York  on  the  same  steamer  May  6. 

Between  the  time  of  the  arrival  and  departure  of  the 
Philadelphia.  Mr.  Hill  crossed  to  France,  dined  with  King 
.Albert  of  Belgium,  at  his  headquarters,  visited  the  firing  line 
in  Western  France  and  Flanders  and  returned  to  London, 
where  he  conferred  with  cabinet  ministers.  He  went  to 
Scotland,  visited  the  British  fleet,  viewed  the  English  harbor 
protections  against  submarines  and  reached  Liverpool  a 
few  hours  before  the  Philadelphia  sailed  for  New  York. 

In  an  interview  on  his  arrival  in  New  York,  Mr.  Hill  as- 
serted that  the  war  would  end  as  suddenly  as  it  started  in 
.August,  1914.     He  said: 

"There  will  not  be  another  winter  campaign.  Germany 
cannot  struggle  against  the  overwhelming  financial  strain 
and  the  economic  conditions  prevailing  since   the  war. 

"In  1913  Germany  imported  500,000  laborers  to  harvest 
her  crops,  and  this  year  she  will  only  gather  in  60  per  cent. 
of  the  harvest  of  the  year  before  the  war. 

"King  -Albert,  whom  I  have  known  personally  for  20 
years,  was  in  excellent  health  and  confident  of  having  his 
country  restored  to  him  at  the  end  of  the  war,  which  in 
France  and  England  is  regarded  as  a  certain  victory  for  the 
.Allies.  The  French  people  have  got  living  down  to  a  prac- 
tical economic  basis.  They  eat  only  sufficient  food  to  sus- 
tain them  in  health. 

"When  the  Philadelphia  got  alongside  the  Liverpool  land- 
ing stage  early  Monday  morning  I  was  permitted  to  leave 
at  once  for  London,  where  I  drove  at  once  to  the  French 
Embassy,  presented  my  credentials  from  Ambassador  Jus- 
serand  and  the  State  Department,  and  obtained  a  special 
permit  to  travel  that  night  to  Paris  via  Southampton  and 
Havre,  which  is  prohibited  generally  to  neutrals,  who  have 
to  go  by  Folkestone  and  Dieppe. 

"On  my  arrival  at  Havre  on  Tuesday  forenoon  I  drove 
to  the  capital  of  Belgium,  which  is  called  Nice  Havraise, 
and  saw  the  Minister  of  Justice,  who  telephoned  to  Paris 
and  arranged  for  my  visit  to  King  Albert.  Before  taking  the 
train  for  Paris  I  was  taken  for  a  2S-mile  automobile  drive 
outside  Havre,  where  the  crops  are  abundant.  Not  a  square 
inch  of  ground  has  been  left  uncultivated.  I  saw  more 
vegetation  in  that  ride  than  I  did  afterward  in  the  whole 
of  my  trip  through  England  and  Scotland. 

"I  slept  in  Paris  on  Tuesday  night  and  started  early  Wed- 
nesday morning  in  the  direction  of  Dunkirk.  There  were 
no  cabs  in  the  French  capital,  and  the  porter  had  to  carry 
•  my  bag  to  the  hotel  while  I  followed  on  foot. 

"When  I  left  the  train  at  a  small  station,  of  which  I  may 
not  give  the  name,  I  was  met  by  an  aide  de  camp  with  an 
automobile.  There  was  a  soldier  chauffeur  in  front,  and 
the  officer  and  myself  sat  in  the  tonneau. 

"I  do  not  know  the  make  of  the  car,  but  it  went  at  a  speed 
1  had  never  traveled  before,  over  hills,  streams,  and  plains, 
never  stopping,  for  nearly  five  hours.  Our  average  speed 
was  fifty-five  miles  an  hour,  and  we  were  seventy-five  to 
eighty  miles  on  the  down  grades.  At  every  main  road  cross- 
ing soldiers  covered  us  with  their  rifles,  but  fell  back  as  the 
officer  made  them  a  sign.  This  scared  me  frequently,  as 
I  felt  that  he  might  make  a  mistake  in  the  sign  and  the 
soldiers  would  fire  on  us  without  stopping  for  inquiries. 

"It  was  about  4  o'clock  on  Wednesday  afternoon  when 
we  arrived  at  the  small  village  near  Lappin,  where  King 
Albert  and  Queen  Elizabeth  were  staying  at  that  time.  T 
had  a  conference  with  his  Majesty  which  lasted  three  hours, 


and  tlien  had  dinner  with  him.  The  Queen  and  a  Belgian 
general  were  the  only  others  present.  The  meal  was  a  very 
simple  one,  consisting  of  soup  and  roast  chicken,  with  salad 
and  dessert.  There  wgs  no  wine  on  the  table.  After  din- 
lier  I  talked  with  King  Albert  until  10:30  o'clock,  and  then 
drove  off  in  the  automobile  to  a  small  ramshackle  house, 
where  I  slept  until  4  o'clock  next  morning  in  a  sparsely  fur- 
nished room. 

".At  that  hour  I  was  awakened  by  a  rocking  sensation  ac- 
companied by  a  heavy  booming,  which  I  discovered  to  be 
the  Germans  saluting  the  dawn.  The  King  had  promised 
that  I  was  to  see  something  of  the  firing  lines,  and  he  kept 
his  word.  -After  breakfasting  on  eggs,  bread  and  coffee  I 
drove  some  distance  in  the  automobile  until  apparently  we 
came  quite  close  to  the  German  guns  and  saw  the  Belgian 
soldiers  in  the  distance,  scattered  in  twos  and  threes,  lying 
on  the  ground.  I  remained  there  until  8  o'clock,  when  King 
.Albert  and  his  staff  arrived,  with  the  Queen,  in  the  rear  of 
the  firing  lines. 

".After  leaving  the  Belgian  battlefront  I  drove  in  the 
King's  automobile  at  the  same  terrific  speed  for  about  200 
miles  to  Boulogne,  where  I  had  a  special  permit  to  cross 
over  to   Folkestone   on   one   of   the   British   transports." 


Michigan  Supreme  Court  Upholds  Motor 
Horse-Power  Tax 

That  a  fresh  impetus  will  be  given  road  building  in  Michi- 
gan, as  a  result  of  the  recent  Supreme  Court  decision,  up- 
holding the  constitutionality  of  the  so-called  Newell  Smith 
!;orse-power  tax  on  motor  vehicles,  is  the  opinion  of  State 
Highway  Commissioner  Rogers. 

Under  the  law,  the  counties  will  receive  SO  'per  cent,  of 
the  tax.  The  first  apportionment  will  amount  to  $137,565. 
Forty  counties  have  thus  far  been  designated  to  receive  a 
part  of  this  sum.     The  apportionments  are  as  follows: 

Benzie,  $740;  Berrien,  $26,553;  Calhoun,  $500;  Cass,  $928; 
Crawford,  $3,179;  Dickinson,  $1,986;  Eaton,  $1,038;  Grand 
Traverse,  $750;  Gratiot,  $1,800;  Hillsdale,  $846;  Huron,  $5,549; 
Ingham,  $248;  Isabella,  $1,092;  Kalamazao,  $258;  Kent,  $3,352; 
Keweenaw,  $9,272;  Lapeer,  $250;  Leelanau,  $1,540;  Livings- 
ton, $1,719;  Luce,  $671;  Macomb,  $1,464;  Mecosta,  $379; 
Menominee,  $8,325;  Midland,  $2,877;  Missaukee,  $890;  Neway- 
go, $200;  Oakland,  $3,829;  Oceana,  $1,931;  Ogemaw,  $1,322; 
Osceola,  $1,306;  Otta-i^a,  $2,184;  Saginaw,  $3,400;  Sanilac, 
$1,600;  Shiawassee,  $996;  St.  Clair,  $6,726;  St.  Joseph,  $600; 
Tuscola.  $3,891;  Van  Buren,  $5,877;  Wayne,  $14,730;  Wex- 
ford, $7,215. 


Next  Wednesday  to  be  Observed  in  Utah 
as  Good  Roads  Day 

Wednesday  of  next  week.  May  2,  will  be  oliserved  as  Good 
Roads  Day  throughout  the  State  of  Utah,  Governor  William 
Spry  having  issued  a  proclamation  to  that  effect. 

According  to  reports  received  by  State  Road  Engineer 
E.  R.  Morgan,  nearly  all  counties  are  showing  much  in- 
terest in  the  movement.  In  Salt  Lake  County,  the  Commer- 
cial Club  and  the  Rotary  Club  of  Salt  Lake  City  have  taken 
charge  of  the  arrangements. 


Paving  in  Salt  Lake  City,  Utah 

The  City  Commission  of  Salt  Lake  City,  Utah,  has 
adopted  a  program  of  public  improvement  including  con- 
siderable  paving  and   curb   and   gutter   construction. 

According  to  estimates,  the  city's  share  of  the  cost  will 
be  $159,189.  Of  this  amount.  $117,324  will  come  out  of 
this  year's  revenue  and  the  balance  out  of  next  year's. 


The  AnihorltieH  of  Ilelmont  County,  O.,  will  call  an  election 
for  the  purpose  of  voting-  on  a  proposed  issue  of  $1,000,000  road 
bonds. 


May  20,  1916  GOOD 

West  Virginia  Counties  Have  Voted  Bonds  for 
More  Than  $7,000,000 

Twenty-two  of  the  55  counties  of  West  Virginia  have 
voted  to  issue  bonds  to  the  amount  of  $7,748,500  for  the 
construction  of  good  roads  since  February,  1911,  according 
to  data  prepared  by  the  State  Road  Bureau. 

Of  this  amount  $2,488,500  was  provided  for  at  elections 
held  since  the  beginning  of  the  present  year  and  all  of  these 
bonds  have  not  yet  been  sold. 

The  individual  amounts  voted  range  from  $40,000  to  $600,- 
000.  The  following  table  shows  the  counties  and  districts 
for  which  the  bonds  were  issued,  the  dates  of  the  elections 
and  the  amounts  of  issue. 

Date  County  District  Amount 

Feb.   1911  Wood  Parkersburg  $180,000 

May  1911  Cabell  300,000 

Oct.    1911  Hancock  Grant  125,000 

Nov.   1912  Hancock  Butler  125,000 

Nov.   1912  Marshall  Union  150,000 

May   1913  Marion  Fairmount  400,000 

Jun.  1913  Marion  Mannington  300,000 

Dec.   1913  Mercer  500,000 

Dec.  1913  Pleasants  Washington  60,000 

Mar.   1914  Wood  Williams  70,000 

May  1914  Wood  Clay  40,000 

May  1914  Hancock  Clay  40,000 

Mar.   1915  McDowell  Big  Creek  165,000 

May   1915  Cabell  600,000 

May  1915  Kanawha  Poca  25.000 

May  1915  Kanawha  Union  50,000 

May  1915         ,  Kanawha  Jefferson  90,000 

May  1915  Kanawha  Maiden  45,000 

May  1915  Kanawha  Charleston  80,000 

May  1915  Kanawha  Louden  85,000 

May  1915  M,ercer .  350,000 

Jun.   1915  Marion  Fairmount  100,000 

Aug.   1915  Summers  Talcott  100,000 

Aug.   1915  Summers  Greenbrier  150,000 

Aug.   1915  Wyoming  550,000 

Sep.  1915  Monongalia  Morgan  300,000 

Dec.   1915  Preston  Portland  280,000 

Jan.  1916  Preston  Kingwood  164,000 

Jan.  1916  Upshur  Buckhannon  181,000 

Mar.  1916  Doddridge  West  Union  200,000 

Mar.   1916  Hancock  Poe  50,000 

Mar.   1916  Randolph  Leadsville  220,000 

Apr.   1916  Raleigh  Town  300,000 

Apr.  1916  Raleigh  Trap  Hill  175,000 

Apr.   1916  Raleigh  Shady  Springs  135,000 

Apr.   1916  Raleigh  Slab  Pork  210,000 

Apr.  1916  Barbour  Barker  130,000 

Apr.   1916  Roane  Spencer  240,000 

Apr.   1916  Greenbrier  White  Sulphur  90,000 

Apr.  1916  Wetzel  Church  240,000 

Apr.  1916  Greenbrier  Lewisburg  153,500 

Total $7,748,500 
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Free  Parking  Space  for  Automobiles  in 
St.  Louis,  Missouri 

In  connection  with  street  traffic  regulation  in  St.  Louis, 
Mo.,  free  parking  spaces  are  being  built  for  automobiles 
to  take  care  of  conditions  which  will  prevail  under  the  re- 
cently adopted  ordinances  regulating  traffic.  Work  on  the 
new  parking  spaces  was  started  May  7. 

The  new  regulations  become  effective  on  May  27  and 
prohibit  the  parking  of  all  automobiles,  with  the  exception 
of  licensed  taxicabs,  for  a  longer  period  than  two  hours  in 
the    streets    of    the   congested    district. 

All  of  the  streets  in  this  district  will  be  designated  by  red 
signs  placed  under  all  street  signs  at  intersections. 


^VaMhltiKTton  County,  Tenn.,  has  voted  against  the  workhouse 

.system  of  building  roads. 


b 


New  York  State  Using  Convicts  on  Road 
Maintenance  Work 

,  -V  detail  of  16  convicts  from  the  state  prison  at  .'\uburn, 
N.  v.,  has  been  employed  on  maintenance  work  on  the  sec- 
tion of  the  New  York  State  highway  system  between  Au- 
burn and  Syracuse. 

This  is  in  the  nature  of  an  experiment  by  the  State  High- 
way Department,  as  it  is  the  first  time  this  class  of  con- 
victs has  been  employed  on  work  of  this  character  in  New 
York   State. 

Later  in  the  month,  if  the  experiment  proves  successful, 
it  is  understood  that  the  gang  will  be  increased  to  96  men 
and   divided  into  six  sections. 


COMING   MEETINGS 


May  31-June  2 — New  York  State  Conference  of  Mayors.^ 

Annual  conference,   Syracuse,   N.   Y.     Secretary,  William   P. 
Capes,  New  York,  N.  Y. 

June  5-7 — National  Conference  on  City  Planning — Annual 
conference,  Cleveland,  O.  Secretary,  Flavel  ShurtleflE,  19 
Congress  Street,  Boston,  Mass. 

June  13-14 — Intermountain  Good  Roads  Association. — An- 
nual convention,  Ogden,  Utah.  Secretary,  O.  J.  Stilwell, 
Ogden,  Utah. 

June    20-22. — North    Carolina    Good    Roads    Association — 

Annual     convention,     Wilmington,     N.     C.       Secretary,    Dr. 
Joseph  Hyde  Pratt,  Chapel  Hill,  N.  C. 

June  27-30 — American  Society  of  Civil  Engineers. — Annual 
meeting,  Pittsburgh,  Pa.  Secretary,  Charles  Warren  Hunt, 
220  West  57th  St.,  New  York,  N.  Y. 

June  27-June  30 — American  Society  for  Testing  Materials — 

Annual  meeting,  Atlantic  City,  N.  J.     Secretary,  Edgar  Mar- 
burg,  University  of  Pennsylvania,  Philadelphia,   Pa. 

August  29-31— League  of  Cities  of  Third  Class  in  Pennsyl- 
vania.— Annual  convention,  Jolinstown,  Pa.  Secretary,  F.  H. 
Gates,  Wilkes-Barre,  Pa. 

September  4-8 — Southern  Appalachian  Good  Roads  Asso- 
ciation— Ninth  annual  convention,  Lexington,  Ky.  Secretary, 
Joseph  Hyde  Pratt,  Chapel  Hill,  N.  C. 

October  9-13 — American  Society  of  Municipal  Improve- 
ments.— Twenty-third  Annual  Convention,  Newark,  N.  J. 
Secretary,  Chas.  C.  Brown,  702  Wulsin  Bldg.,  Indianapolis, 
Ind. 

February  5-9,  1917 — American  Road  Builders'  Association — 

Fourteenth    Annual    Convention;    Seventh    American    Good 
Roads  Congress  under  the  auspices  of  the  A.  R.  B.  A.,  and 
Eighth  National  Good  Roads  Show  of  Machinery  and  Mate-  . 
rials.  Mechanics'  Hall,  Boston,  Mass.     Secretary,  E.  L.  Pow- 
ers,  150   Nassau   St.,   New  York,   N.   Y. 


The  f;i<y  Counrll  of  Mount  Ayr,  la.,  has  adopted  a  program 
calling  for  the  paving  of  109  blocks  of  streets. 


Conference  of  New  York  State  Mayors 

The  seventh  annual  Conference  of  Mayors  and  Other  City 
Officials  of  New  York  State  will  be  held  at  the  Onondaga 
Hotel,  Syracuse,  N.  Y.,  on  May  31  and  June  1  and  2.  An 
address  will  be  made  by  Secret^.ry  of  State  Francis  M.  Hugo. 

There  will  be  six  sessions  of  the  conference  and  the  fol- 
lowing officials  will  preside  at  the  different  sessions  in  the 
order  in  which  their  names  are  printed:  Mayor  Samuel 
Carlson,  Jamestown;  State  Comptroller  Eugene  M.  Travis, 
Mayor  Walter  Butler,  Saratoga;  Mayor  Julius  Frank,  Og- 
densburg;  Mayor  George  R.  Lunn,  Schenectady,  and  Mayor 
Benjamin  L.  Rand,  North  Tonawanda! 
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Michigan  Good  Roads  Association 

The  13lh  annual  convention  of  the  Michigan  State  Good 
Roads  Association  was  held  in  the  Post  Theater,  Battle 
Creek,  Mich.,  May  10  and  11,  with  a  good  attendance.  The 
opening  address  was  made  by  Governor  W.  N.  Ferris  of 
Michigan.  Mayor  James  Marsh  of  Battle  Creek  welcomed 
the  delegates.  The  sessions  were  presided  over  by  Philip 
G.  Colgrove  of  Hastings,  President  of  the  association,  who, 
in  his  annual  address,  stated  that  by  the  end  of  the  present 
liscal  year,  Michigan  will  have  fully  4,200  miles  of  roads 
completed   for  state  reward. 

Aside  from  the  consideration  of  several  papers  which  were 
presented,  the  principal  business  of  the  convention  was  the 
election  of  officers  and  the  adoption  of  an  amended  consti- 
tution. 

President  Colgrove,  who  has  held  office  for  seven  years, 
was  reelected.  The  other  officers  chosen  were  M.  P.  Hull 
Dimondale,  \ice  President;  A.  A.  Anderson,  Hastings,  Sec 
retary,  and  J.   Edward  Roe,  Lansing,  Treasurer. 

.\n  exhibit  of  machinery  and  materials  was  arranged  in 
a  tent  near  the  Post  Theater. 


Officers  elected  by  the  Good  Roads  Association  of  Wis- 
consin, which  was  organized  at  a  meeting  held  April  13, 
at  Milwaukee,  Wis.,  arc  as  follows:  President,  C.  C.  Jacobus, 
Wauwatosa:  Vice  President,  Elmer  S.  Hall,  Green  Bay;  Secre- 
tary, William  H.  Reese,  Milwaukee;  Treasurer,  Ernest  J.  Perry, 
Fond  du  Lac. 


PERSONAL    NOTES 


George  H.  Randall  has  been  appointed  City  Engineer  of 
Oshkosh,  Wis. 

August  Klockow  has  been  appointed  Superintendent  of 
Streets  of  Mt.  Clemens,  Mich. 

H.  J.  McGregor  has  been  appointed  Superintendent  of 
Streets  and   Bridges  of  Tacoma,  Wash. 

William  Powrie,  City  Engineer  of  Waukesha,  Wis.,  has 
been  elected  President  of  the  Board  of  Public  Works. 

Edward  Guilfoyle  has  resigned  as  Superintendent  of  Streets 
of  Binghamton,  N.  Y.,  to  engage  in  private  business. 

Col.  Christopher  L.  Avery,  Groton,  Mass.,  has  been  ap- 
pointed a  member  of  the  Massachusetts  Rivers,  Harbors  and 
Bridges  Commission. 

J.  E.  Gillespie,  Division  luiginecr  of  the  Wisconsin  High- 
way Commission  at  Grand  Rapids,  Wis.,  has  been  transferred 
to  the  Milwaukee  Division. 

Lester  Kirschbraun,  a  consulting  engineer  of  Chicago,  III., 
has  been  retained  by  the  City  Council  of  Beloit,  Wis.,  to 
supervise  the  execution  of  the  city's  1916  paving  program. 

Dr.  Elmer  L.  Corthell,  of  North  Egremont,  Mass.,  Presi- 
dent of  the  American  Society  of  Civil  Engineers,  died  May 
16,  at  a  hospital  in  Albany,  N.  Y.  He  had  been  ill  for  sev- 
eral years. 

Frank  D.  Lyon,  former  Deputy  State  Highway  Commis- 
siooer  of  New  York,  has  been  appointed  Superintendent  of 
Streets  of  Binghamton,  N.  Y.,  to  succeed  Edward  Guilfoyle, 
whose  resignation  is  notert  elsewhere  in  this  column. 


NEWS  OF  THE  TRADE 


The  I'eoria  Tractor  Co.,  Peoria,  111.,  has  issued  a  large  il- 
lustrated wall  hanger,  describing  the  Peoria  tractor. 

The  Good  Roads  Machinery  Co.,  Inc.,  Kennett  Square, 
I'a.,  has  just  issued  Bulletin  K.A.H.,  describing  the  Good 
Roads  concrete  mixers.  The  bulletin  is  in  booklet  form  and 
is  illustrated. 

The  Imperial  Contracting  Co.  has  1)cen  incorporated  at 
Wilmington,  Del.,  with  a  capital  stock  of  $25,000.  The  in- 
corporators are  James  A.  Mahaflfey,  Homer  Coffin  and  Nor- 
man P.  Coffin,  all  of  Wilmington. 

The  Gray  Construction  Co.,  Morristown,  N.  J.,  has  been 
incorporated  under  the  laws  of  New  Jersey,  with  a  capital 
stock  of  $100,000.  Rudolph  Hermes,  Jr.,  Whippany  Road, 
Hanover  Township,  is  statutory  agent.  The  company  will 
build  and  repair  roads  and  undertake  other  contracting  work. 


NEWS  NOTES 


NaHauu  County,  N.  V.,  is  planning  a  $200,000  highway  from 
Kosedale  eastwardly  to  Massapequa.  The  road  is  intended  to 
relieve  congestion  on  the  Merriclc  Road. 


MahonltiK  County,  Obio,  is  planning  to  build  a  2,840-ft.  via- 
duct across  the  Mahoning  River  at  Youngstown,  O.  The  coat 
is   estimated   at    $300,000    or   more. 


The  City  Council  o(  St.  Paul,  Minn.,  has  set  June  22  as  the 
date  for  a  hearing  to  determine  the  advisability  of  paving  por- 
tions of  three  streets  at  an  estimated  cost  of  $166,317. 


Governor  McCall  of  Massachniietts  has  signed  a  bill  author- 
izing the  Essex  County  Commissioners  to  borrow  $200,000  for 
reconstructing  and  widening  the  Essex  Bridge  between  Salem 
and   Bej^erly,    Mass. 


The  Chamber  of  Coninteree  of  Q.nln«y,  III.,  has  offered  a  24- 
ft.  stone  culvert  as  a  prize  to  the  township  of  Adams  County 
doing  the  most  road  work  in  course  of  a  week.  County  Super- 
intendent of  Highways  L.  L.  Boyer  suggested  the  plan. 


Parkemburir.  W.  Va.,  recently  celebrated  the  opening  of  a 
new  $500,000  bridge  across  the  Ohio  River.  Senator  William 
E.  Chilton  of  West  Virginia  was  one  of  the  speakers,  and 
former  Governor  White  presided  at  a  banquet  attended  by 
about    500    persons. 


A  l*lan  Ih  XJnder  C'onMlderatlon  In  Hamilton,  C,  to  improve 
all  approaches  to  the  city  at  an  estimated  cost  of  $302,000.  The 
matter  has  progressed  to  a  point  where  the  City  Council  is 
considering  the  advisability  of  submitting  the  question  of  a 
bond    issue   to   a   vote   of   the   electors. 


Nnow  Kemoval  In  New  York  City  DurInK  the  Pant  Winter  has 

recently  been  made  the  subject  of  an  attack  upon  the  Street 
Cleaning  Department  by  the  Bureau  of  City  Inquiry  of  New 
York.  The  bureau's  director,  William  Bullock,  is  credited  with 
the  statement  that  over  $1,000,000  was  wasted  in  one  way  and 
another  in  the  j)rosecutlon  of  the  work  and  th.at  the  cost  of 
snow  removal  last  winter,  approximately  $2,500,000,  was  the 
highest  In  the  history  of  the  city.  He  also  asserts,  it  is  stated, 
that  a  total  of  2,483,413  cu.  yds.  of  snow  was  removed  by  con- 
tractors and  that  the  contractors  received  $858,218.57  for  the 
work.  This  amount,  he  claims,  should  have  been  taken  care 
of  for  $456,593.69,  at  the  regular  city  rate  for  bricks  pins  $134,- 
750  additional  to  cover  the  cost  of  loading.  In  reply  to  these 
charges  .Street  Cleaning  Commissioner  Fetherston  is  quoted  as 
follows:  "Two  years  ago,  when  the  old  system  of  snow  re- 
moval by  trucks  was  in  force,  5,000,000  cu.  yds.  of  snow  were 
removed  at  a  cost  of  $2,500,000,  or  50  cts.  a  cu.  yd..  In  round 
figures.  I.,ast  winter  about  10,000,000  cu.  yds.  of  snow  were 
removed,  at  a  cost  of  $2,300,000,  or  23  cts.  a  cu.  yd.  Under  the 
new  system  of  using  automobile  snow  ploughs  and  sewers  for 
snow  removal  during  the  storm,  the  truck  removal  after  the 
storm,  streets  were  cleared  at  about  four  times  the  speed  and 
at  half  the  cost  of  previous  methods." 
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Bay  County,  Michigan,  Adopts  Patrol  System 
of  Road  Maintenance 

At  a  recent  meeting  of  the  County  Road  Commission  of 
Bay  County,  Mich.,  it  was  decided  to  adopt  the  patrol  sys- 
tem of  maintenance  for  the  county  roads. 

The  system  will  be  tried  out  on  the  Midland,  Quanicassee, 
AuSable,  Beaver,  Linwood  and  Saginaw  Roads  and  will  sub- 
sequently be  extended  to  cover  all  roads  in  the  county. 


a  civil  engineering  fraternity,  the  Illinois  Society  of  En- 
gineers, the  Chicago  Engineers'  Club,  and  the  Joint  Com- 
mittee on  Military  Engineerng,  an  account  of  the  forma- 
tion of  which  appeared  in  "Good  Roads"  for  April-  15. 

Edmund  T.  Perkins,  Chairman  of  the  Engineering  Section 
of  the  Chicago  Association  of  Commerce,  is  chairman  of  the 
engineers'  section  of  the  volunteer  committee  having  the  ar- 
rangements in  charge,  Wharton  Clay,  Chairman  of  the  Joint 
Committee  on  Military  Engineering,  is  vice  chairman  and 
marshal,  and  E.  N.  Layfield,  Secretary  of  the  Western  So- 
ciety of   Engineers,  is  secretary-treasurer. 


William  J.  Locke   Appointed   State    Highway 
Commissioner  of  Florida 

The  State  Road  Department  of  Florida,  which  was  cre- 
ated l)y  act  of  the  1915  Legislature,  has  appointed  William 
J.  Locke,  of  Richmond,  Va.,  State  Highway  Commissioner. 
Mr.  Locke,  who  was  formerly  State  Highway  Commissioner 
of  Virginia,  assumed  office  at  a  meeting  of  the  department 
on   May   19. 

Under  the  law  creating  the  department,  the  state  high- 
way commissioner  is  appointed  by  the  five  members  of  the 
department  and  is  the  executive  official  of  the  organization. 


Chicago,  Illinois,  Engineers  to  Participate  in 
Preparedness  Parade 

Engineers  will  take  a  prominent  part  in  the  parade  which 
will  take  place  in  Chicago,  111.,  June  3,  in  the  interest  of 
national  preparedness,  following  the  example  set  by  the 
engineers  of  New  York,  N.  Y..  who  turned  out  to  the  num- 
ber of  more  than  6,600  for  the  parade  held  in  that  city 
on   May  13. 

.Among  the  engineering  organizations  which  will  partici- 
pate in  the  Chicago  demonstration  are  the  American  Society 
of  Civil  Engineers,  Western  Society  of  Engineers,  Triangle, 


Contractors  Will  Be  Compelled  to  Pay 
License  Fee  in  Maryland 

The  last  session  of  the  Maryland  General  Assembly  passed 
a  law  relating  to  contractors  doing  a  business  of  more  than 
$5,000  a  year  in  the  State  of  Maryland. 

The  measure  provides  that  a  contracting  firm  or  company 
which  maintains  its  head  office  outside  the  state  must  pay  an 
annual  license  fee  of  $50  for  operations  in  the  City  of  Balti- 
more and  a  like  fee  for  each  county  in  which  it  operates. 

Resident  firms  are  required  to  pay  a  fee  of  $10  for  opera- 
tions in  Baltimore  and  $10  additional  for  each  county  in  which 
work  is  done. 


Two  More  Missouri  Counties  Planning 
Big  Road  Bond  Issues 

Following  the  example  set  by  St.  Louis  County,  Mo., 
where  a  bond  issue  of  $3,000,000  was  voted  for  the  construc- 
tion of  roads,  two  more  Missouri  counties,  Clay  and  Stod- 
dard, are  planning  large  bond  issues  for  a  similar  purpose. 

Clay  County  contemplates  an  issue  of  $1,250,000  and  a 
proposition  to  issue  $1,000,000  worth  of  bonds  is  said  to  be 
meeting  with  considerable  favor  in  Stoddard  County. 

Jefferson  and  Wayne  Counties  have  already  provided  bond 
issues  for  road  building,  as  announced  in  previous  issues  of 
"Good  Roads."  The  former  voted  an  issue  of  $500,000  and 
the  latter  one  of  $200,000. 


Fifty  Miles  of  New  State  Road  Designated  in 
Utah   County,  Utah 

The  State  Road  Commission  of  Utah  has  designated  approx- 
imately 50  miles  of  roads  in  Utah  County  as  state  highways. 
The  mileage  is  composed  of  the  Mapleton  Bench  Road,  the 
Benjamin  Road,  the  Lake  View  and  Vineyard  Road  and  the 
Cedar  Valley  Road. 

Considerable  improvement  work  will  be  done  on  these 
roads  during  the  present  season,  according  to  a  statement  by 
State  Road  Engineer  Morgan,  there  being  approximately 
$25,000  of  state  road  funds  available  for  work  in  Utah 
County. 

The  Utah  County  Commission  petitioned  the  State  Road 
Commission  to  take  over  the  road  from  Lehi  through 
Mosida,  on  the  west  shore  of  Utah  Lake,  but  action  was 
postponed,  pending  an  investigation  by  the  state  road 
engineer. 
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Methods  of  Financing  City  Street  Paving 
Discussed  by  George  C.  Warren 

In  an  interview  on  the  subject  of  the  streets  of  Boston, 
Mass..  George  C.  Warren,  President  of  Warren  Bros.  Co., 
Boston,  declared  recently  that  the  cities  which  pay  for  paving 
with  city  funds  entirely  have  the  poorest  streets  in  the 
United  States,  while  those  which  assess  all  or  part  of  the 
cost  of  paving  upon  abutting  properties  are  provided  with 
the  best. 

"The  real  trouble  with  the  streets  of  Boston,"  said  Mr. 
Warren,  "is  due  to  the  lack  of  sufficient  available  funds  to 
properly  construct  and  maintain  suitable  street  surfaces,  and 
the  reason  for  the  lack  ^>f  funds  is  the  woeful  inadequacy 
of  the  legal  machinery  under  which  the  city  is  operating." 
Mr.  Warren  went  on  to  say  that  for  many  years,  and 
until  quite  recently,  it  had  been  the  practice  in  Boston  to 
accept  new  streets  without  requiring  that  they  be  adequately 
paved,  with  the  result  that,  within  a  few  months,  the  pave- 
ments must  be  reconstructed,  and  owing  to  the  fact  that 
after  such  streets  had  been  accepted,  the  maintenance  must 
be  paid  by  the  city  from  the  general  funds,  the  expense  of 
rconstruction  and  maintenance  became  a  burden  on  the  city 
at  large. 

Under  such  circumstances,  knowing  that  repairs  and  re- 
newals will  be  paid  for  by  the  city,  owners  of  property  abut- 
ting on  new  streets,  use  all  their  influence  to  have  the  original 
improvements  made  at  the  lowest  possible  cost,  resulting  in 
a  constant  heavy  drain  upon  the  general  funds  of  the  city. 
Where  paving  is  paid  for  from  the  general  funds,  as  in 
Boston,  it  is  entirely  wthin  the  power  of  the  administration 
to  designate  just  which  streets  shall  be  paved,  and  while  all 
the  taxpayers  contribute  toward  such  general  funds,  only 
a  small  proportion  receive  any  direct  benefit.  This  lack 
of  direct  benefit  creates  an  added  objection  of  taxpayers  to 
contributing  for  paving  through   the   general   funds. 

"There  are  almost  as  many  methods  of  financing  street 
paving  as  there  are  cities,"  said  Mr.  Warren.  "They  vary 
from  the  wildest  realms  of  high  finance,  such  as  in  New  York 
City,  to  picayune  inadequacy  and  ultra  conservatism,  such 
as  in  Boston.  There  is  no  well  paved  city  in  the  United 
States,  in  my  knowledge,  which  pays  for  the  cost  of  paving, 
repaving  and  maintenance  out  of  the  general  funds  and 
within  the  current  income  from  taxes." 

Mr.  Warren  referred  to  the  city  of  Utica,  N.  Y.,  as  one 
of  the  best  paved  cities  in  the  United  States  and  mentioned 
the  system  in  vogue  there,  which  is  as  follows: 

The  city  pays  one-third  of  the  cost  of  all  original  pave- 
ments and  the  same  proportion  of  all  renewals  thereof,  and 
provides  for  this  out  of  the  annual  tax  of  less  than  an 
average  of  $1  per  capita  of  population. 

The  remaining  two-thirds  of  the  cost  of  original  pavements 
and  all  renewals  is  assessed  on  the  abutting  frontage,  each 
individual  assessed  being  given  the  option  of  paying  the 
whole  or  any  part  of  the  assessment  in  cash,  or  deferring 
payment  for  six  annual  instalments  with  6  per  cent,  interest. 
To  cover  the  deferred  assessments  the  city  issues  six  paving 
bonds,  each  for  one-sixth  of  the  whole  amount  of  such  de- 
ferred assessments,  and  payable  in  one,  two,  three,  four, 
five  or  six  years  with  5  per  cent,  interest,  the  due  rates  of  the 
bonds  and  assessments  being  coincident.  The  city  loses 
nothing  on  account  of  the  credit  it  gives  to  the  taxpayers 
and  the  premium  the  city  gets  for  the  bonds  and  the  1  per 
cent  extra  interest  charged  the  taxpayers,  fully  pays  all 
clerical  or  other  expenses  of  the  city  in  the  transaction. 

The  city  at  large  pays  for  minor  repairs  required  between 
the  time  of  laying  the  original  pavement  and  the  necessity  of 
reconstruction  or  resurfacing. 

The  city  of  Portland,  Ore.,  according  to  Mr.  Warren,  is 
another  example  of  a  well-paved  city.    In  Portland  the  entire 


cost  of  pavements,  together  with  curbing  and  sidewalks, 
is  assessed  against  abutting  property  on  the  front  foot  basis. 
The  city  extends  credit  to  the  property  owners,  holding  liens 
on  the  property  as  security.  Upon  completion  of  each  con- 
tract, the  city  issues  certificates  or  tax  bills  against  each 
of  the  abutting  property  owners  for  their  pro  rata  of  the 
cost.  The  tax  bills,  which  are  payable  within  30  days,  are 
delivered  to  the  contractor  in  payment  for  the  work.  Each 
property  owner  may  pay  his  tax  bill  to  the  city  .treasurer 
within  tlte  30  days,  or  he  may  apply  to  have  the  payments 
extended  so  that  one-tenth,  with  interest  at  6  per  cent., 
will  be  payable  each  year  for  ten  years. 

Mr.  Warren  stated  that  some  such  constructive  plan  as 
those  noted  will  be  necessary  for  Boston  before  it  can  hope 
to  become  a  well-paved  city. 


Additional  Highway  Work  in  Chautauqua 
County,  New  York 

Contracts  have  already  been  awarded  for  highway  work 
in  Chautauqua  County,  N.  Y.,  aggregating  approximately 
$250,000  and  the  Board  of  Supervisors  recently  approved 
plans  prepared  by  the  State  Highway  Department  for  ad- 
ditional work  which  will  cost  about  $226,000,  according  to 
preliminary  estimates. 

The  board  also  approved  plans  for  paving  Foote  Avenue  in 
Jamestown,  N.  Y.,  at  a  cost  of  $40,000  and  for  improving  the 
road  from  Belcome  Corners  to  South  Dayton  at  a  cost  of 
$52,000.  The  county's  share  of  this  expense  will  be  $66,690 
and  the  board  appropriated  that  sum  at  the  time  the  plans 
were  approved. 


Police  Court  Prisoners  Worked  on  Roads 
in  Chatham  County,  Georgia 

According  to  a  report  by  the  National  Committee  on 
Prisons,  police  court  prisoners  are  being  employed  on  road 
work  in  Chatham  County,  Ga.,  with  considerable  success. 
Offenders  of  this  class  are  usually  sent  to  jail  for  short 
terms  for  minor  infractions  and  are  not  worked  with  state  or 
county  prisoners. 

It  has  been  demonstrated  in  the  case  of  state  and  county 
prisoners  that  fully  25  per  cent,  are  ill  in  one  way  or  an- 
other when  first  sent  to  jail.  Outdoor  work  is  said  to  be 
responsible  for  a  reduction  in  illness  to  seven-tenths  of 
1  per  cent. 


Bids  Received  for  82  Miles  of  Highway 
Construction  in  Ohio 

The  Ohio  State  Highway  Department  recently  received 
bids  for  the  construction  of  82  miles  of  state  highway.  Com- 
petition was  keen,  and  the  total  amount  of  the  low  l)ids  was 
$1,239,769.25,  which  is  considerably  less  than  the  estimates. 

The  work  is  located  in  24  counties,  and  most  of  the  con- 
tracts include  bridge  and  culvert  work.  This  is  the  third 
important  letting  of  the  present  year  in  Ohio. 

Details  concerning  the  various  contracts  and  the  names  of 
the  lowest  bidders  are  given  l)elow: 

Athens  County.  Logan-.Athens  Road — Brick,  1.5  mile,  Wil- 
son &  Beckler,  Lancaster,  $29,606.17. 

.\uglaize  County,  Kenton-VVapakoneta  Road — Water 
l)ound  macadam,  1  mile,  Lowell  A.  Harvey,  Lakewood, 
$9,982.  Celina-Kossuth  Road—Water  l)ound  macadam,  1.01 
mile,   Putnam  &   Shingledecker,   Van   Wert,  $10,395. 

Columbiana  County,  Salem-Alliance  Road — Brick  (mono- 
lithic). 4.12  miles.  Jones  Construction  Co.,  Mt.  Vernon, 
$81.-500. 

Defiance  County.  Hicksvillc-Defiancc  Road — Reinforced 
concrete,  3.94  miles,  Clemmer-Johnson  Co.,  Hicksville, 
$53,617.52. 
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Fulton  County,  Tolcdo-Anyola  Koad — Water  liound  mac- 
adam, 2.32  miles,  Jonathan  Nofziger,  Wauseon,  $20,990. 
Wauscon-  Napoleon  Road,  1.53  mile,  R.  C.  Roach,  Water- 
ville,  hituminous  macadam  "A,"  $17,770;  bituminous  macadam 
"B,"   $16,625;   water   bound   macadam,  $13,770. 

Guernsey  County,  McConnellsville-Cambridge  Road,  1.08 
mile,  Oliver  G.  Schaeffer,  Caldwell,  $6,394.  National  Road — 
Lignin  liquor  and  oil  surface  treated  macadam,  7.48  miles, 
\V.  H.  Young,  Columbus,  $105,541.13. 

Hancock  County,  Lima-Sandusky  Road,  6.48  miles,  Bai- 
nctt  &  Christian,  Rockford,  reinforced  concrete,  $94,942.73; 
Heystck-Baker  Construction  Co.,  Kalamazoo,  Mich.,  brick 
(monolithic),  $113,961.94.  Lima-Sandusky  Road,  3.48  miles, 
K.  A.  Freshwater  &  Sons,  Chester,  W.  \'a.,  reinforced  con- 
crete, $51,888;  Wm.  E.  Dorsey,  Findlay,  brick  (monolithic), 
$61,687.  Lima-Sandusky  Road,  2.34  miles,  Wm.  E.  Dorsey, 
Findlay,  brick  (semi-monolithic),  $43,182;  E.  A.  Freshwater 
&  Sons,   Chester,  W.  Va.,   reinforced  concrete,  $32,989. 

Huron  County,  Barberton-Greenwich  Road — Brick  (mono- 
lithic), 1.26  mile,  F.  L.  Rice  &  Sons,  Shelby,  $23,175.75. 
Bellevue-Norwalk  Road — Brick  and  concrete,  0.90  mile,  G.  E,- 
Scott,   Norwalk,  $16,948. 

Knox  County,  Columbus- VVooster  Road — Brick  (mono- 
lithic), 0.98  mile,  Lee,  Griggs  &  Anderson,  Millersburg, 
$17,254. 

Lake  County,  Painesville-VVarren  Road — Reinforced  con- 
crete, 0.71  mile,  Farrell  Engineering  &  Construction  Co., 
Cleveland,  $14,646. 

Licking  County,  Newark-Lancaster  Road — Bituminous 
macadam,  2.12  miles,  \ogelnieier  Bros.,  Newark,  $23,489.89. 

Madison  County,  Washington-London  Road — Water  bound 
macadam,  0.81  mile,  Theodore  V'ogelsburg,  London, 
$10,497:95. 

Miami  County,  I'iqua-Sidney  Road,  5.78  miles,  J.  A.  West- 
rick,  Holgate,  brick  and  reinforced  concrete,  $89,899.90;  rein- 
forced concrete,  $77,536.75;  reinforced  concrete  and  bitu- 
minous macadam,  $70,082.10;  brick  and  bituminous  macadam, 
$72,289.87. 

Muskingum  County,  Zanesville-Dresden  Road^Bituminous 
macadam,  1.47  mile,  Adams  Bros.  Constructing  Co.,  Zanes- 
villc,  $18,671.75. 

Richland  County,  Mansfield-Mt.  Vernon  Road — Bituminous 
macadam,  1.5  mile,  C.  H.  Au  &  Son,  Mansfield,  $25,848.' 
Mansfield-Ashland  Road — Brick  (monolithic),  1.65  mile, 
F.  L.  Rice  &  Sons.  Shelby,  $29,400.35.  Bellville-Lexington 
Road — Bituminous  macadam,  1.50  mile,  Lee,  Griggs  &  An- 
derson,  Millersburg,  $17,719.95. 

Ross  County,  Cincinnati-Chillicothe  Road — Concrete  and 
water  bound  macadam,  1.85  mile,  McCoy  &  Kellar,  Jack- 
son, $17,400. 

Sandusky  County,  Frctuont-Bowling  Green  Road — Rein- 
forced concrete,  6.01  miles,  A.  G.  Tripper,  I'efu,  Ind.,  $84,758. 

Summit  County,  Akron-Canton  Road — Brick,  2.06  miles, 
Mc(;arry  &  Stowc,  Akron,  $44,862.54. 

Trumbull  County,  Chagrin  Falls-Grcenvillc  Road — Surface- 
treated  macadam,  3.09  miles,  Jordan  &  Walters,  West  Austin- 
town,  $29,915.10. 

Union  County,  Marysville-Marion  Road — Brick,  0.34  mile, 
W.    H.   Ringwald   &   Sons   Co.,   Chillicothe,   $14,871.10. 

Washington  County,  Marictta-McConnellsville  Road,  1.09 
mile,  McElfresh,  Danford  &  Glover,  Caldwell,  bituminous 
macadam  and  brick,  tar,  $24,396;  asphalt,  $24,751.65. 

Wayne  County,  Wooster-Canal  Dover  Road,  1.98  mile, 
McGarry  &  Stowe,  Akron,  brick,  $28,658.56;  brick  (mono- 
lithic), $24,857.10. 

William  County,  I'.ryan-Wcst  Unity  and  Bryan-Wauseon 
Roads,  4.69  miles,  C.  M.  Acker  and  J.  A.  Elder,  Bryan,  bitu- 
minous macadam,  tar,  $48,200;  bituminous  macadam,  asphalt, 
$50,900;    water    bound    macadam,    $41,000.      Bryan-Edgerton 


Koad,  6.75  miles,  Kellcy  Construction  Co.,  Bryan,  bituminous 
macadam,  tar,  $76,116;  bituminous  macadam,  asphalt,  $80,674; 
water   bound   macadam,   $65,614. 

Wyandot    County,    Forest-Upper    Sandusky    Road — Brick, 
1.02  mile.  Modern  Construction  Co.,  Fremont,  $20,800. 


Roads  and  Bridges  Damaged  by  Storm  in 
Southwestern  Maine 

.\  recent  severe  storm,  accompanied  by  a  rainfall  of  4.90 
ins.,  worked  serious  damage  to  roads  and  bridges  in  South- 
western Maine,  particularly  in  Cumberland  and  York  Coun- 
ties. Complete  estimates  of  the  damage  are  not  yet  avail- 
".ble,  but  will  run  into  the  hundreds  of  thousands,  it  is  said. 

Entire  sections  of  the  highway  between  Portland,  Me., 
and  Portsmouth,  N,  H.,  were  completely  washed  out  and 
other  sections  were  undermined  or  otherwise  rendered  im- 
passable. According  to  reports,  it  is  due  to  the  system  of 
patrol  maintenance  instituted  not  long  ago,  in  Maine,  that 
conditions  are  not  even  worse.  The  work  of  making  the 
roads  passable  is  proceeding  as  rapidly  as  possible  under  the 
direction  of  the   State   Highway   Department. 


COMING   MEETINGS 


May  31-June  2— New  York  State  Conference  of  Mayors.— 

Ahnual  conference,  Syracuse,  N.  Y.  Secretary,  William  P. 
Capes,  New  York,  N.  Y. 

June  5-7 — National  Conference  on  City  Planning— Annual 
Conference,  Cleveland,  O.  Secretary,  Flavel  Shurtlef?,  19 
Congress  Street,  Boston,  Mass. 

•  June  13-14 — Intermountain  Good  Roads  Association. — An- 
imal convention,  Ogden,  Utah.  Secretary,  O.  J.  Stilwell, 
Ogden,  Utah. 

June  20-22. — North  Carolina  Good  Roads  Association — 
Annual  convention,  Wilmington,  N.  C.  Secretary,  Dr. 
Joseph  Hyde  Pratt,  Chapel  Hill,  N.  C. 

June  27-30 — American  Society  of  Civil  Engineers. — Annual 
meeting,  Pittsburgh,  Pa.  Secretary,  Charles  Warren  Hunt, 
220  West  57th  St.,  New  York,  N.  Y. 

June  27-June  30 — American  Society  for  Testing  Materials- 
Annual  meeting,  Atlantic  City,  N.  J.  Secretary,  Edgar  Mar- 
burg, University  of  Pennsylvania,  Philadelphia,   Pa. 

August  29-31 — League  of  Cities  of  Third  Class  in  Pennsyl- 
vania.— .Annual  convention.  Johnstown,  Pa.  Secretary,  F.  II. 
Gates,   W'ilkes-Barre,   Pa. 

September  4-8 — Southern  Appalachian  Good  Roads  Asso- 
ciation— Ninth  annual  convention,  Lexington,  Ky.  Secretary, 
Joseph  Hyde  Pratt,  Chapel  Hill,  N.  C. 

October  9-13 — American  Society  of  Municipal  Improve- 
ments.— Twenty-third  Annual  Convention,  Newark,  N.  J. 
Secretary,  Chas.  C.  Brown,  702  Wulsin  BIdg.,  Indianapolis, 
tnd. 

February  5-9,  1917 — American  Road  Builders'  Association — 

Fourteenth  Annual  Convention;  Seventh  American  Good 
Roads  Congress  under  the  auspices  of  the  A.  R.  B.  A.,  and 
Eighth  National  Good  Roads  Show  of  Machinery  and  Mate- 
rials, Mechanics'  Hall,  Boston,  Mass.  Secretary,  E.  L.  Pow- 
ers, 150  Nassau  St.,  New  York,  N.  Y. 


North  Carolina  Good  Roads  Association 

The  annual  convention  of  the  North  Carolina  Good  Roads 
Association  will  be  held  at  Wrightsville  Beach,  Wilmington, 
M.  C,  froin  June  21  to  June  23,  as  noted  above.  All  organi- 
zations   in    any    way    affiliated   with    the   good    roads    move- 
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nicnt  in  North  Carolina  are  co-operating  to  make  this  the 
most  successful  meeting  of  its  kind  ever  held  in  the  state. 
..Although  the  program  has  not  yet  been  completed,  it  is 
known  that  the  following  subjects  will  be  dealt  with:  "Road 
Maintenance,"  "Sign  Boards,"  "Federal  Aid,"  "Automobile 
Tax,"  "Work  of  State  Prisoners  on  Public  boads,"  "County 
Prisoners,"  "North  Carolina's  System  of  Highways,"  and  the 
".\shcville-Murphy  Scenic  Highway." 

.\mong  the  speakers  who  have  been  invited  to  discuss  the 
various  subjects  arc  Lieut.  Governor  Daughtridge  of  North 
Carolina,  State  Highway  Engineer  W.  S.  Fallis,  W.  S.  Shir- 
levv  State  Road  Engineer  of  Maryland;  Charles  Henry  Davis, 
President,  National  Highways  Association;  O.  L.  Evans, 
President,  Virginia  Road  Builders'  Association;  Dr.  Joseph 
Hyde  Pratt,  State  Geologist  and  Secretary,  North  Carolina 
Good  Roads  .\ssociation;  A.  G.  Batchelder,  Chairman  Execu- 
tive Committee,  American  Automobile  Association,  and  Mrs. 
Thomas  W.  Lingle,  President,  NoVth  Carolina  Federation  of 
Women's  Clubs. 

A  number  of  entertainments  have  been  arranged  for  the 
delegates,  among  them  being  a  vaudeville  show  by  th«  Wil- 
mington Rotary  Club,  yacht  races,  athletic  games  and  fish- 
ing trips.  There  will  also  be  an  automobile  trip  over  the 
roads  of  New  Hanover  County,  N.  C. 


The  annual  meeting  of  the  Yosemite-to-the-Sea  Good 
Roads  Association  will  be  held  at  Pacific  Grove,  Cal.,  July  22. 
It  is  expected  that  the  speakers  will  include  Governor  John- 
son of  California  and  members  of  the  California  Highway 
Commiission.  L.  A.  Nares,  Fresno,  Cal.,  is  President  of  the 
association,  and  R.  H.  McKaig,  Pacific  Grove,  is  Secretary. 


MEETINGS 


Arizona  Good  Roads  Association 

The  annual  convention  of  the  Arizona  Good  Roads  Asso- 
ciation, with  which  was  held  the  meeting  of  the  Arizona 
Association  of  Highway  Engineers,  was  held  on  Monday 
and  Tuesday,  May  15  and  16,  at  Phoenix,  Ariz.,  in  the  rooms 
of  the  Phoenix  Chamber  of  Commerce. 

The  program  included  addresses  by  Mayor  Corpstein  of 
Phoenix,  Governor  Hunt  of  Arizona,  Austin  B.  Fletcher, 
State  Highway  Engineer  of  California,  and  James  A.  French, 
State  Engineer  of  New  Mexico,  and  the  following  papers: 
"Federal  Aid,"  Lamar  Cobb,  State  Engineer;  "Grading 
Equipment  aiid  Grading  Cost,"  J.  C.  Ryan,  Cochise  County 
Engineer;  "Bridge  Building  in  Apache  County,"  J.  S.  Bar- 
low, Apache  County  Engineer;  "Forest  Servic^'  Roads  in 
Arizona,"  Paul  G.  Redington,  District  Forester,  Albuquerque, 
N.  Mex.;  "Texas  Roads,"  D.  E.  Colp,  Secretary,  Texas  Good 
Roads  Association. 
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O.  D.  Chrisnian  has  been  appointed  City  Engineer  of 
Springfield,  Mo. 

E.  S.  Hathaway  has  been  appointed  City  Engineer  of  Mis- 
soula, Mont. 

Hugh  Bennett  has  been  elected  Commissioner  of  Public 
Works  of  Ada,  Okla. 

Charles  Wilson  has  been  appointed  a  member  of  the  engi- 
neering staflf  of  Youngstown,  O. 

Frank  Sheets  has  been  appointed  Assistant  Maintenance 
Engineer  of  the  Illinois  State  Highway  Department. 


William  C.  Campbell  has  resigned  as  Superintendent  of 
Public  Works  of  Columbus,  Ga.,  to  engage  in  tlie  contract- 
ing business  at  Charlotte,  N.  C. 

C.  E.  Painter  resigned  as  Assistant  City  Engineer  of 
Newton,  Kan.,  to  take  a  position  with  Black  &  Veach,  con- 
sulting engineers,  Kansas  City,  Mo. 

George   D.   Mackic,  City   Engineer   of   Moose  Jaw,   Sask., 

has  been  appointed  a  member  of  the  Royal  Commission  to 

investigate    the    work  of   the    Provincial    Highways    Depart- 
ment. 

Edward  R.  Stapley,  who  has  been  instructor  in  civil  engi- 
neering at  Cornell  University,  Ithaca,  N.  Y.,  has  resigned 
to  become  Resident  Engineer  for  Wilson,  N.  C,  where 
improvements,   costing  about  $500,000,   are   under  way. 

Schley  Gordy  has  been  promoted  to  the  position  of  Super- 
intendent of  Public  Works  of  Columbus,  Ga.,  filling  the 
vacancy  caused  by  the  resignation  of  William  C.  Campbell, 
noted  elsewhere  in  this  column.  Mr.  Gordy  was  Mr.  Camp- 
bell's assistant   for  several  years. 


NEWS  OF  THE  TRADE 


The  Troy  Wagon  Works  Co.,  Troy,  Ohio,  has  issued  a 
folder  regarding  Troy  trailers  for  motor  trucks.  It  gives 
a  list  of  the  various  makes  of  motor  trucks  with  which  Troy 
trailers  are  now  being  used. 

The  Standard  Brick  Co.,  Crawfordsville,  Ind.,  has  been 
licensed  to  manufacture  Dunn  wire-cut  lug  paving  brick. 
This  makes  30  companies,  operating  48  plants,  under  Dunn 
licenses.  The  Standard  Brick  Co.  has  a  daily  capacity  if 
25,000  brick  and  is  increasing  its  plant  to  a  capacity  of  35,000, 

The  following  officers  of  the  Cement  Products  Exhibition 
Co.,  Chicago,  111.,  were  elected  at  a  meeting  held  May  23: 
President,  B.  F.  Affleck,  Universal  Portland  Cement  Co.; 
Vice  President,  A.  Y.  Gowen,  Leliigh  Portland  Cement  Co.; 
Secretary,  Blaine  S.  Smith,  Universal  Portland  Cement  Co.; 
Treasurer,  J.  U.  C.  McDaniel,  Chicago  Portland  Cement  Co. 
The  Board  of  Directors  consists  of  the  officers  and  these 
members:  W.  E.  Cobean,  Wolverine  Portland  Cement  Co.; 
William  Dickenson,  Marquette  Cement  Manufacturing  Co.; 
D.  McCool,  Newaygo  Portland  Cement  Co.;  Robert  F.  Hall, 
Portland  Cement  Association,  and  Arthur  Cameron,  Munici- 
pal Engineering  &  Contracting  Co. 
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Polk  County,  Kla.,  has  recently  awarded  a  contract  for  road 
work  amounting  to  ?1, 434, 000.  The  H.  S.  Jaudon  Engineering 
Co.,  Savannah.   Ga..  was  the  fortunate  bidder. 


Governor  Whitman  of  New  York  has  signed  two  bills  pa.ssed 
by  the  last  Legislature,  prohibiting  the  construction  of  state 
or  county  highways  within  the  limits  of  cities  of  the  second 
o     third  class  and  villages. 


The  IMttnburBh,  I'n.,  Council  i.s  considering  bond  issues 
amounting  to  J520,000.  One  of  ?124,000  is  for  the  reconstruc- 
tion of  the  GrcenHeld  Avenue  Bridge  and  one  of  $396,000  is  for 
the  widening  of  East  Ohio  Street. 


Motor  Vehlele  Llceniie  Pee«  in  Nevf  York  Stale  must  be  di- 
vided equally  between  the  counties  where  they  are  collected  and 
the  state  at  large,  according  to  a  bill  recently  signed  by  Gov- 
ernor Whitman.  It  Is  estimated  that  the  receipts  for  the  cur- 
rent year  will  aggregate  more  than  $2,500,000.  Under  the  law 
Greater  New  York's  share  goes  into  the  general  fund  of  the 
city,  but  in  all  other  counties,  the  county's  share  must  be  de- 
voted to  road  work. 
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FEDERAL  MONEY  FOR  LOCAL  ROADS! 

A  fifty  thousand  dollar  federal  building,  half  unoccupied 
and  serving  a  comnninity  of  fifty  or  sixty  houses  nestled 
in  the  bend  of  an  inland  creek  made  "navigable"  with  money 
from  the  national  treasury,  can  easily  be  visualized  by  any 
American  citizen  conversant  with  present  conditions.  If 
the  federal  aid  bill  recently  passed  by  the  Senate  finally 
becomes  a  law— as  it  may  before  this  reaches  the  reader— 
the  picture  can  be  enhanced  by  the  addition  of  boulevards 
radiating  out  from  the  federal  l)uilding  into  the  surrounding 
country. 

For  some  time  it  has  been  realized  that  federal  aid  in 
some  form  or  another  would  eventually  become  ifii  ac- 
complished fact.  The  expenditure  of  funds  from  the  na- 
tional treasury  for  the  improvement  of  roads  has  always 
appealed  to  the  patriotic  instincts  of  some  statesmen.  The 
idea  has  found  favor  in  certain  sections  of  the  country, 
and  sentiment  for  it  has  grown  rapidly  under  the  accelerating 
influences  of  various  interests  which  could  see  in  it  benefit 
to  themselves.  On  the  other  hand,  it  has  always  been  op- 
posed by  miny  of  the  best  informed  highway  authorities 
and  students  of  public  affairs.  The  arguments  both  for  and 
against  federal  aid  have  frequently  been  taken  up  in  these 
columns  and  will  not  be  gone  into  here.  There  are  certain 
features  of  the  present  federal  aid  measure,  however,  which 
can  well  be  brought  to  the  attention  of  our  readers. 

Probably  the  most  objectionable  feature  of  the  bill  is 
the  method  by  which  the  federal  funds  are  to  be  appor- 
tioned. If  there  is  one  thing  which  apparently  was  left 
entirely  out  of  consideration  in  the  formulation  of  this 
scheme  it  was  the  distribution  of  the  funds  in  such  a  way 
as  to  return  the  money  to  the  several  states  in  the  same 
proportions  in  vv'hich  they  contribute  to  the  federal  revenues. 
During  the  discussion  of  the  measure  in  the  Senate,  Senator 
Lippitt,  of  Rhode  Island,  an  opponent  of  the  bill,  in- 
troduced a  table  showing  the  amount  each  state  would 
receive  out  of  every  $25,000,000  appropriated,  as  proposed 
in  the  Shackleford  Bill — -which  differed  very  little,  in  the 
proposed  method  of  apportionment,  from  the  bill  finally 
passed.  The  table  also  showed  the  portion  paid  by  each 
state  of  every  $25,000,000  collected  through  the  corpora- 
tion and  income  taxes.  According  to  the  table,  twelve  states 
— California,  Connecticut,  Delaware,  Illinois,  Maryland,  Mas- 
sachusetts, Michigan,  New  Jersey,  New  York,  Ohio,  Penn- 
Jiflvania  and  Rhode  Island — pay  more  than  they  would  re- 
ceive, while  the  balance  of  the  states  would  receive  sums 
in  excess — many  greatly  in  excess — of  the  amounts  they 
pay.  It  was  pointed  out  by  Mr.  Lippitt  that  of  the  states 
that  pay  more  than  they  would  receive,  Massachusetts,  New 
York  and  Pennsylvania  alone  pay  more  than  SO  per  cent, 
of  the  entire  amount  collected.  They  would  receive  only 
between  11  and  12  per  cent,  of  each  $25,000,000  distribute^ 
by  the  government. 

The  problem  of  distributing  money  from  the  federal  treas 
ury  for  aid  in  the  building  of  roads  is  very  complex,  and 
any  solution  of  it  should  take  intP  account  many  more  factors 
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than  the  three — area,  population  and  mileage — which  govern 
in  the  present  bill.  It  is  not  difficult,  however,  in  view  of 
the  information  given  by  the  table,  to  understand  why  the 
proposed  plan  of  distribution  received  support  in  the  Senate. 

Another  feature  of  the  bill,  which  is  open  to  objection, 
is  the  power  it  gives  to  the  Department  of  Agriculture. 
This  division  of  the  government  now  can  not  be  regarded 
as  competent  for  this  work,  nor  is  it  likely  to  be  made 
competent  under  the  provisions  of  the  bill.  The  measure 
vests  in  the  Secretary  of  Agriculture  the  power  to  approve 
the  selections  by  local  authorities  of  the  road  to  be  im- 
proved; to  approve  plans,  specifications,  and  estimates  for 
work  to  be  done;  to  withhold  money  apportioned  to  any 
project,  .unless  the  roads  for  which  it  is  to  pay  have  been 
properly  maintained,  and  to  "make  rules  and  regulations  for 
carrying  out  the  provisions"  of  the  act.  It  is  reasonable, 
of  course,  that  if  federal  funds  are  to  be  used,  the  federal 
government  should  have  some  measure  of  control  over 
the  work  done  with  those  funds.  It  is  not,  however,  advisable 
to  place  such  control  under  a  department  or  bureau  which 
is  not  properly  organized  to  exercise  it.  The  bill  should 
have  made  some  provision  for  a  federal  organization  of 
competent,  experienced  men,  placed  well  above  the  influence 
of  partisan  politics. 

While  there  are  many  other  details  of  the  bill  which 
could,  and  perhaps  should,  be  criticised,  space  is  not  available 
for  that  purpose.  That  the  bill  is  political  in  its  nature  and 
that  it  can  properly  be  classed  as  "pork  barrel"  legislation 
is  evident  from  a  merely  superficial  examination  of  the 
measure  itself,  or  from  the  most  cursory  reading  of  parts 
of  the  discussion  upon  it.  It  can  perhaps  be  summed  up 
best  by  the  words  of  Senator  Lippitt,  who,  during  the  dis- 
cussion previously  referred  to,  said:  "It  seems  to  me  that 
under  the  showing  of  that  table  this  bill  is  a  'pork  barrel' 
proposition  that  makes  the  most  extravagant  river  and  harbor 
bill  look  like  an  infant  industry." 


MILEAGE  AND  COST 

Two  points  that  can  hardly  be  emphasized  too  much 
were  made  by  H.  W.  Boetzkes,  Assistant  State  Highway 
Engineer  of  Washington,  in  a  paper  read  at  the  Road  Build- 
ers' Institute  held  at  the  University  of  Washington  la.st 
month  and  printed  in  abstract  form  on  another  page  of 
this  issue.  The  first  point  is  that  expenditures  made  for 
{grading  and  for  permanent  drainage  structures  arc  true 
economy  of  the  highest  type.  The  second  is  that  the  service 
a  road  system  will  render  to  the  public  depends  upon  its 
mileage. 

It  is  often  true  economy  to  spend  the  greater  part  of  the 
funds  provided  for  a  particular  improvement  in  grading  and 
drainage  work,  laying  an  inexpensive  surface  that  will  serve 
until  a  better  one  can  be  afforded.  No  surface  is  "permanent" 
within  the  strict  meaning  of  the  word,  nor  is  any  drainage 
structure,  for  that  matter.  But  the  degree  of  permanency 
of  well  built  drainage  structures  is  far  greater  than  that  of 
the  ordinarily  durable  surfacings.  Grading  work,  of  course, 
is  more  permanent  than  anything  else  that  is  done  in  the 
building  of  roads  and  streets.  Money  spent  in  grading  and 
building  permanent  drainage  structures  is,  therefore,  invested 
in  something  that  will  last  for  many  years  and  which  may 
properly  be  paid  for,  in  part  at  least,  by  the  future  genera- 
tions that  will  be  benefited.  In  other  words,  it  is  an  econom- 
ical use  of  road  building  funds. 

The  second  point  made  by  Mr.  Boetzkes  perhaps  merits 
even  more  emphasis  than  the  first,  for  its  truth  seems  to 
be  less  commonly  recognized — at  least  in  practice.  Then; 
apparently  exists  a  strong  tendency  towards  what  may  be 
called  intensive  road  improvement,  although  there  is  no 
lack  of  desire  or  advocacy  of  the  betterment  of  larprc  mile- 
ages.   While  the  particular  problem  in  any  community  must 


be  solved  separately,  it  is  safe  to  lay  down  the  general  rule 
that  money  should  not  be  used  for  expensive  work  on  a  few 
roads  or  sections  of  road,  but  should  be  used  to  improve  the 
greatest  possible  mileage  in  the  best  way  possible  with  the 
funds  available.  An  expenditure  for  road  work  should  be 
considered  as  carefully  as  the  expenditure  for  the  enlarge- 
ment or  improvement  of  plant  is  considered  in  privately 
conducted  business  enterprises,  taking  into  account  essen- 
tially the  same  governing  factors. 

We  believe  that  Mr.  Boetzkes  did  well  to  make  these 
points  at  the  Road  Builders'  Institute  at  the  University  of 
Washington.  We  believe  he  did  well  to  empliasize  them 
as  strongly  as  he  did,  and  we  are  glad  to  add  what  we 
can  here  in  the  way  of  further  emphasis. 


THE    EXPORTATION    OF    ROAD    MACHINERY    AFTER 
THE  EUROPEAN  WAR 

In  the  general  work  of  reconstruction  with  which  Euro- 
peans must  busy  themselves  when  the  present  war  is  over, 
the  building  of  roads  will  be  an  important  part.  Great 
amounts  of  road  machinery  of  all  kinds  will  be  needed  and 
American  manufacturers  will  do  well  to  make  plans  for 
securing  a  share  in  the  business. 

-Attention  is  directed  to  this  matter  by  the  legislation  pro- 
posed by  the  Federal  Trade  Commission,  note  of  which  was 
made  in  the  issue  of  May  20.  The  proposed  measure  is  an 
amendment  to  the  Sherman  Anti-Trust  Law  and  supple- 
mentary laws  and  is  designed  to  legalize  combinations  of 
manufacturers  for  the  extension  of  export  trade  by  any 
means  "which  do  not  operate  to  the  prejudice  of  the  Amer- 
ican public  and  are  lawful  in  the  countries  where  the  trade 
is  to  be  carried  on."  In  support  of  the  measure  it  is 
pointed  out  that  in  nearly  all  leading  countries  business 
concerns  are  in  a  better  position  to  combine  to  secure  export 
trade,  being  not  only  less  restricted  by  law  but  even  aided  in 
various  ways  by  their  governments. 

Although  at  this  writing  the  end  of  the  war  is  not  in  sight, 
it  is  none  too  early  to  begin  preparations  for  the  conditions 
that  will  come  with  peace.  The  war  may  end  as  suddenly 
as  it  began,  and  keen  international  competition  in  trade  is 
sure  to  follow  the  cessation  of  hostilities.  It  is  to  be  hoped 
that  American  manufacturers  will  have  the  cooperation  of 
the  government  in  carrying  out  whatever  plans  they  may 
make  between  now  and  the  end  of  the  war.  In  the  meantime 
they  can  do  what  is  possible  to  bring  about  the  passage  of  the 
amending  legislation  suggested  by  the  Federal  Trade 
Commission. 


NATURAL    CEMENT    FOR    ROAD    AND    STREET 
FOUNDATIONS 

Since  the  function  of  the  engineer  is  largely,  as  some  one 

has  put  it,  "doing  with   one  dollar  what  any  fool   can 

do  with  two."  highway  engineers  will  he  interested  in  the 
attempt  being  made  by  a  natural  cement  manufacturer  to 
restore  that  material  to  the  place  it  once  held  in  engineering 
work.  The  matter  is  covered  briefly  on  another  page  of  this 
issue. 

.  The  claim  made  by  the  manufacturer  is,  in  substance,  that 
natural  cement  is  as  good  as  Portland  cement  for  the  con- 
crete in  road  and  street  foundations  and  that  it  is  more  econ- 
omical than  Portland.  Examples  of  past  work  which  are 
cited  bear  out  the  contention  that  strength  and  durability 
were  secured  in  former  work,  and  it  is  reasonable  to  suppose 
that  even  better  results  could  be  secured  now  that  manu- 
facturing methods  have  been  improved  and  the  use  of  the 
material  is  better  understood.  The  relative  cost  is  a  matter 
of  market  prices,  proportions  of  the  mix,  and  local  conditions 

The  question  is  one  upon  which  discussion  will  be  profit- 
able, especially  if  it  brings  forth  the  results  of  experience  with 
natural  cement  in  roadway  and  pavement  foundations.  Our 
readers'  views  will  be  welcomed. 
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A  Bituminous  Macadam  Road  at  Bear  Mountain  in  Palisades 

Interstate  Park 


By   BURTON 

There  has  recently  been  constructed  a  section  of  road 
crossing  Bear  Mountain  in  Palisades  Interstate  Park.  The 
road,  which  is  about  eleven  miles  long,  is  part  of  the 
Hendrick  Hudson  Drive,  which  eventually  will  extend 
through  the  park  from  Fort  Lee,  N.  J.,  to  Kingston,  N.  Y. 
The  section  just  constructed  connects  with  the  main  road 
to  Tuxedo,  and  is  expected  to  carry  heavy  automobile  traffic. 

Bear  Mountain,  one  of  the  prominent  peaks  in  the  line  of 
mountains  and  hills  along  the  west  side  of  the  Hudson,  is 
about  forty-one  miles  north  of  New  York.  It  is  about 
1,300  ft.  high  and  rises  abruptly  from  the  river.  Directly 
across  the  river  is  "Anthony's  Nose,"  another  peak,  and 
just  below  is  a   narrow  part  of   the   Hudson   across    wWch, 


H.    ALLBEE 

ravines  of  considerable  depth.  Much  of  it  is  built  through 
rock  and  the  cuts  and  fills  are  heavy.  The  construction  re- 
quired 70,000  cu.  yds.  of  earth  excavation,  60,000  cu.  yds.  of 
rock  excavation,  140,000  cu.  yds.  of  embankment,  2,800  cu. 
yds.  of  masonry,  2,000  cu.  yds.  of  masonry  culverts,  and  SO 
tons  of  cast  iron  pipe  culverts. 

The  foundation  course  consists  of  telford,  10  ins.  deep. 
In  the  construction  of  the  wearing  surface  the  large  stone 
was  laid  in  two  courses.  The  first  consisted  of  2  ins.  of 
V/z-m.  stone  bound  with  1  gal.  per  sq.  yd.  of  Standard  Oil 
Binder  "B".  The  second  course  was  of  the  same  thickness 
and  same  size  stone  as  the  first  and  was  treated  with  the 
same  amount  of  binder.    On  this  was  spread  a  '/i-in.  course  of 


LOOKING     DOWN     BEAR    MOUNTAIN,     OR     SOUTHFIELD     RO.VD    FROM    STATION    30 
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PROTECTING    WALLS    OF 

in  1777,  a  chain  was  stretched  to  prevent  the  passage  of 
British  vessels  further  up  the  river. 

Palisades  Interstate  Park  is  a  long,  narrow  strip  of  land 
along  the  western  shore  of  the  Hudson,  comprising  about 
20,000  acres  and  varying  in  width.  At  Bear  Mountain  the 
park  includes  all  of  Harriman  Park,  formerly  owned  by  the 
late  Edward  H.  Harriman,  whose  widow  presented  it  to  the 
Palisades  Interstate  Park  Commission.  A  description  of 
the  road  from  the  Englewood  dock  up  the  Palisades  to  the 
end  of  Palisade  Ave.,  Englewood,  which  forms  the  southern 
approach  to  the  Hendrick  Hudson  Drive,  was  printed  in 
"Good  Roads"  some  time  ago.  ["Construction  Features  of  a 
Roadway  up  the  Palisades  of  the  Hudson."  By  Burton  H. 
Allbee,  "Good  Roads,"  Oct.  3,  1914,  p.  140.— Ed.] 

The  Bear  Mountain,  or  Southfield,  Road  is  paved  to  a 
width  of  16  ft.  with  bituminous  macadam  on  a  telford 
foundation  with  a  S-ft.  shoulder  on  either  side.  The  max- 
imum grade  is  S  per  cent.,  except  on  two  short  sections, 
where  it  is  7  per  cent.  The  road  winds  around  the 
mountain,      steadily      ascending     and      sometimes      crossing 


SHOWING    A    HE.WY    FILL    AND 
IRREGULAR    BOWLDERS. 

y2-in.  -stone  which  was  rolled  and  treated  with  J4  gal.  of 
binder  per  sq.  yd.  The  finishing  course  consisted  of  an- 
other yi-in.  course  of  ^-'m.  stone.  A  12-ton  roller  was 
used  for  compacting  all  of  the  courses. 

The  work  was  done  by  the  Palisades  Interstate  Park  Com- 
mission by  day  labor,  a  force  of  600  men  being  employed 
for  a  period  of  about  14  months.  The  equipment  used  con- 
sisted of  8  steam  boilers  which  operated  16  steam  drills  and 
2  crushing  plants;  4  12-ton  rollers,  1  concrete  mixer,  and 
40  two-horse  wagons.  The  work  was  done  under  the  super- 
vision of  W.  A.  Welch,  Chief  Engineer  of  the  commission, 
and  was  superintended  by  the  commission's  engineering 
force. 

The  personnel  of  the  present  Commission  is  as  follows: 
New  York  Commission — George  W.  Perkins,  President; 
I'ranklin  W.  Hopkins,  Vice  President;  J.  Du  Pratt  White, 
Secretary;  Edward  L.  Partridge,  Treasurer;  Richard  V. 
Lindabury,  William  H.  Porter,  W.  .\verill  Harriman,  Fred- 
crick  C.  Sutro,  Charles  W.  Baker  and  John  J.  Voorhees. 

New    Jersey    Commission — Richard    V.    Lindabury,    Presi- 
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dent;  Edward  L.  Partridge,  Vice  Tresident;  J.  Du  Pratt 
White,  Secretary;  Frederick  C.  Sutro,  Treasurer;  George  W. 
Perkins,  Charles  W.  Baker,  Mornay  Williams,  John  J.  Voor- 
hees,  William  H.  Porter  and  W.  Averill  Harriman.  Elbert 
W.  King  is  Assistant  Secretary  and  is  in  charge  at  the 
Commission's   offices   at   61    Broadway,   New   York. 


National  Electric  Light  Association  Commit- 
tee's Report  on  Roads 

That  the  effect  of  the  condition  of  pavements  upon  the 
mileage  obtainable  from  one  charge  of  a  storage  battery  is 
of  sufficient  importance  to  warrant  the  Electric  Vehicle  As- 
sociation in  making  a  strong  effort  to  obtain  better  paving 
and  the  betterment  of  methods  of  street  cleaning,  was 
asserted  in  the  report  of  the  Committee  on  Traffic  and  Good 
Roads  submitted  to  the  Electric  Vehicle  Section  at  the 
National  Electric  Light  Association's  thirty-ninth  conven- 
tion at  Chicago  on  May  22-26. 

"A  good  road,"  according  to  the  report,  "is  considered  one 
of  the  most  valuable  assets  of  a  community.  It  encourages 
agriculture,  trade  and  enterprise.  It  increases  real  estate 
values  and  opens  up  land  hitherto  inaccessible  for  develop- 
ment." Continuing,  the  report  points  out  that  American 
roads  are  comparatively  young  and  that  their  improvement 
has  not  kept  pace  with  the  improvement  of  the  soil.  It  is 
also  stated  that  upon  the  good  condition  of  the  roads  depend 
the  following. 

"The  ability  of  farmers  to  deliver  their  products  to  the 
consumer  or  to  the  railroad. 

"The   food   supply  of  the   cities. 


"The  ability  of  physicians  to  reach  their  patients  and,  in 
many  cases,  in  time  to  save  life. 

"The  ability  of  fire  apparatus  to  quickly  reach  their  des- 
tinations in  rural  sections  in  time  to  save  property  and 
possibly  life.  * 

"The  ability  of  the  state  to  quickly  transport  military 
forces  and  their  equipment  and  supplies  in  time  of  riot,  in- 
surrection or  war." 

Under  the  heading,  "What  constitutes  a  good  road?"  it 
is  stated  that  a  good  road  "is  easily  defined — it  must  be  hard 
and  smooth,  well  drained,  and  wide  enough  to  carry  all  traffic 
which  will  pass  over  it  in  both  directions."  It  is  pointed  out, 
however,  that  to  build  a  road  to  meet  these  four  simple 
requirements  is  an  engineering  problem. 

Among  the  recommendations  in  the  report  are  that  bridges 


STONE  CRUSHING   I'LANT  OPERATED  ON  THE  BEAR 
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be  strengthened  and  rebuilt  to  carry  the  increased  loads  and 
widened  to  the  full  width  of  the  highway;  that  bridges  and 
their  approaches  be  protected  by  walls  or  strong  guard  rails; 
that  railroad  crossings  concealed  by  trees  or  buildings  be 
adequately  marked  by  warning  signs  illuminated  and  legible 
at  night,  and  that  the  final  abolition  of  all  grade  crossings 
should  be  the  object  of  railroads  and  the  community;  that 
sharp  turns  and  excessive  grades  should  be  eliminated  where 
possible;  and  that  toll  roads  should  be  purchased  by  the 
states. 

A  large  portion  of  the  report  is  taken  up  by  a  description 
of  the  experimental  work  done  in  Philadelphia  in  the  con- 
struction and  observation  of  the  Byberry  and  Bensalem  ser- 
vice test  road  and  the  Oxford  Pike  concrete  service  test  road. 
Reference  is  also  made  to  experiments  being  conducted  at 
the  Massachusetts  Institute  of  Technology  to  determine  the 
amount  of  power  used  by  motor  vehicles  on  different  kinds 
of  pavements,  on  pavements  in  good  condition  and  in  poor 
condition,  and  on  pavements  when  clean  and  v.'hen  covered 
with   ice  and  snow. 
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The  Contractor's  Bond 

By    JOHN    M.    WILSONt 


With  the  introduction  of  our  modern  system  of  road  build- 
ing, under  which  extensive  road  construction  at  greatly  in- 
creased cost  over  the  older  systems  has  become  quite  general, 
the  matter  of  guaranteeing  the  work  by  good  and  sutticienl 
bonds  has  become  a  subject  of  great  importance,  and  the 
statutes  of  the  states  generally  require  all  contractors  to 
furnish  such  bonds  at  the  time  of  entering  into  the  contract 
The  State  of  Washington  has  many  such  statutory  pro- 
visions; some  requiring  any  public  contracting  body  to  require 
a  bond,  and  others  providing  that  at  the  time  the  contracts 
for  public  work  are  let  a  bond  with  certain  definite  conditions 
shall  be  entered  into. 

Many  interesting  questions  are  presented  to  the  courts 
regardmg  these  bonds.  The  requisites  and  validity,  the  per- 
sons secured,  the  extent  of  liability,  the  effect  of  change  or 
alterations  of  contract  upon  the  liability  of  the  sureties  on 
the  bond,  the  effect  of  failure  to  give  notice  of  default  in 
the  contract,  the  acts  which  amount  to  a  discharge  of  the 
sureties,  and  the  rights  of  creditors  of  contractors  as  against 
the  sureties,  are  among  the  more  important  questions  con- 
sidered by  the  courts.  All  of  them  are  of  vital  interest  to 
parties  and  communities  engaged  in  the  construction  of  high- 
•,vays,  streets  and  public  utilities  generally. 
Necessity   for   the   Bond 

As  has  been  said,  these  bonds  are  now  generally  required 

by  statute.     Section  1159,  Rem.  &  Bal.  Code,  as  amended  by 

chapter  28,  Laws  of  1915,  provides: 

Whenever  any  board,  council,  commission,  trustees  or  body  act- 
ing lor  the  state  or  any  county  or  municipality  or  any  publiu  body 
.snail  contract  with  any  person  or  corporation  to  do  any  work  tor 
the  state,  county  or  municipality,  or  other  public  body,  city, 
town  or  district,  such  board,  council,  commission,  trustees  or 
body  shall  require  the  person  or  persons  with  whom  such  con- 
tract is  made  to  make,  execute  and  deliver  to  such  board,  coun- 
cil, commission,  trustees  or  body  a  good  and  sufHcient  bond, 
with  two  or  more  sureties,  or  wiih  a  surety  company  as  surety, 
conditioned  that  such  person  or  persons  shall  laithfully  per- 
form all  the  provisions  of  such  contract  and  pay  all  laoorers, 
mechanics  and  sub-contractors  and  material  meii,  and  all  per- 
sons who  shall  supply  such  person  or  persons,  or  sub-con- 
tractors, witii  provisions  and  supplies  tor  the  carrying  on  o£ 
such  work,  which  bond  shall  be  hied  with  the  county  auditor 
of  the  county  wnere  such  work  is  performed  or  improvement 
made,  except  in  cases  of  cities  and  towns,  in  which  cases  such 
bond  shall  be  tiled  with  the  clerk  or  comptroller  thereof,  and 
any  person  or  persons  performing  such  services  or  furnishing 
material  to  any  sub-contractor  shall  have  the  same  rignt  under 
the  provisions  of  such  bond  as  if  such  work,  services  or  material 
was  furnished  to  the  original  contractor     *     *     ♦. 

By  various  statutes  regulating  the  construction  of  roads, 
streets  and  highways,  it  is  provided  that  before  any  contract 
shall  be  let  the  contractor  shall  furnish  a  bond  containing 
the  above  conditions. 

A  failure  on  the  part  of  a  municipality  to  exact  such  a 
bond  from  a  contractor  may  render  the  municipality  liable 
for  the  cost  of  the  material  furnished  in  connection  with  the 
construction  work  performed  under  the  contract  (Fransiola 
v.  Thompson,  59  Wash.  259).  In  fact,  it  has  been  held  that 
where  a  city  failed  to  require  a  contractor  to  enter  into  a 
bond  for  the  performance  of  public  work  and  the  payment 
of  debts  incurred,  as  required  by  statute,  the  city's  liability 
therefore  is  absolute  (Gate  City  Lumber  Co.  v.  Montesano, 
60  Wash.  586).  This  requirement  of  the  statute  is  just  and 
reasonable  and  is  manifestly  for  the  protection  of  those  who 
have  to  pay  for  the  improvements  because  it  is  well  known 
that  it  is  possible  for  work  to  be  apparently  done  in  the 
manner  required  by  the  contract  and  yet,  in  fact,  great  frauds 
might  be  perpetrated  by  contractors  and  if  no  security  had 
been  taken  the  loss  would  fall  upon  those  who  had  to  pay 
for  the  improvement  because  if  the  improvement  were  worth- 


•  Paper  presented  at  the  Road  Builders'  Institute  held  at  the 
University  of  WaahinBton,  Seattle.  Wash.,  May  1-2,  191(!. 
t  Assistant  Attorney  General  of  Washington. 


less  the  property  owner  would  again  be  liable  to  assessment 
lor  additional  improvement. 

Requisites   and  Validity 

The  courts  have  adopted  a  somewhat  liberal  rule  in  holding 
bonds  to  be  valid  and  binding,  notwithstanding  they  may 
contain  some  defects  as  to  form.  Thus  it  has  been  held 
that  the  principal  and  sureties  upon  a  contractor's  statutory 
bond  given  to  a  city  to  protect  laborers  and  material  men 
upon  public  work,  cannot  take  advantage  of  a  mistake 
whereby  the  bond  was  to  the  city  instead  of  the  state  as 
required  by  statute;  also  that  it  is  immaterial  whether  a 
contract  between  the  contractor  and  a  public  corporation 
was  executed  before  or  after  the  execution  of  the  bond.  The 
fact  that  at  the  date  a  building  contract  was  executed  the 
contractor  had  men  upon  the  premises  engaged  in  work  pre- 
paratory to  the  erection  of  the  building,  does  not  show  a 
want  of  consideration  for  the  bond  when  there  is  no  evi- 
dence showing  that  the  contractor  was  in  possession  of  the 
premises  by  direction  or  request  of  the  owner,  or  that  the 
giving  of  the  bond  was  not  an  inducement  to  the  signing  of 
the  contract  on  the  part  of  the  owner.  It  is  the  intention  of 
the  parties  which  governs,  and  where  it  is  shown  on  the 
part  of  all  the  parties  that  they  intended  to  provide  the 
security  required  by  law  in  the  interest  of  those  who  might 
thereafter  by  virtue  of  the  instrument  become  entitled  to 
protection,  the  courts  look  more  to  the  substance  than  to 
the  form  in  determining  whether  or  not  such  instrument 
shall   have   force. 

Persons   Secured   and   Extent   of   Liability 

A  surety  bond,  in  the  language  of  the  statute,  is  generally 
construed  as  a  protection  to  laborers  and  material  men  furn- 
ishing labor  and  material  which  enter  into  the  construction 
under  the  contract.  It  has  been  held  that  while  the  con- 
tract did  not  expressly  provide  that  the  contractors  should 
pay  the  bills  incurred  in  the  prosecution  of  the  work,  yet 
that  an  agreement  to  furnish  materials  includes  an  agreement 
to  pay  for  them.  (Crowley  v.  United  States  Fid.  &  Guar.  Co., 
29  Wash.  268). 

It  has  been  recently  held  by  the  Supreme  Court  of  Wash- 
ington, however,  that  a  building  contractor's  surety  bond  to 
a  private  owner,  conditioned  to  furnish  materials  and  pay  all 
liens,  claims  and  other  sums  of  money  and  to  be  void  in  case 
the  principal  shall  perform  the  contract  and  indemnify  and 
save  harmless  the  owner,  is  for  the  owner's  protection  only 
and  that  he  cannot  maintain  an  action  thereon  against  the 
surety  for  the  benefit  of  creditors  of  the  contractor  who  have 
no  liens  against  the  property  or  claims  by  which  the  owner 
could  be  damaged,  as  there  was  no  privity  between  the 
surety  and  such  creditors.  (Rust  v.  United  States  Fid.  & 
Cuar.  Co.,  87  Wash.  93). 

The  general  rule  is  that  a  surety  company  on  a  private  bond 
is  not  liable  to  the  material  men  as  no  privity  exists  between 
them,  i.  e.,  the  bond  was  not  given  for  their  benefit. 

The  rule,  however,  is  different  in  cases  involving  public 
bonds.  They  are  presumptively  given  for  the  benefit  of  cred- 
itors to  take  the  place  of  a  lien  which  does  not  lie  against 
the  municipality.  Hence  it  has  been  held  that  where  a  county 
takes  a  bond  from  a  contractor  for  the  construction  of  a 
county  road  for  the  benefit  of  laborers  and  material  men 
a  right  of  action  of  a  material  man  is  enforcible  against  the 
bondsman  and  his  sureties  and  not  against  the  county. 
(Baum  v.  Whatcom  County,  19  Wash.  621). 

Where  a  surety  on  a  contractor's  bond  takes  an  assign- 
ment of  the  contract  and  undertakes  to  complete  the  work 
himself,  his  liability  is  not  restricted  to  that  imposed  by  the 
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bund,    but    he    becomes    liable    for    all    losses    under     the 
contract 

The  liability  of  sureties  under  a  bond  is  sometimes  re- 
leased by  changes  or  alterations  in  the  contract  made  with- 
out consent  or  knowledge  of  the  surety.  The  rule  is  that 
when  a  bond  is  executed  to  secure  the  cost  of  the  perform- 
ance of  the  particular  work  the  bondsman  cannot  be  held 
for  the  cost  of  performing  an  entirely  different  work. 
Slight  or  immaterial  changes  in  a  contract  of  this  kind,  of 
course,  do  not  affect  the  liability  of  the  bondsman,  but  a 
radical  change  such  as  a  substitution  of  an  entirely  dif- 
ferent thing  for  the  thing  contracted  for  will  work  the 
result.  VV  hen,  however,  the  contract  permits  the  making  of 
alterations  the  surety  is  not  released.  In  such  a  case  it  is 
held  that  the  surety  must  be  regarded  as  having  consented 
in  advance  to  alterations  in  the  contract  and  cannot  escape 
liability  on  the  ground  of  alterations  having  been  made 
without  the  express  consent  of  the   surety. 

Cases  sometimes  arise  wherein  the  contract  between  the 
state  or  municipality  and  other  parties  is  ultra  vires,  or  in- 
vand,  for  other  reasons,  giving  rise  to  the  question  of  the 
effect  of  such  conditions  upon  the  liability  of  the  sureties 
on  the  contractor's  bond.  It  is  the  universal  rule  that  ni 
such  cases  the  invalidity  of  the  major  contract  in  no  way 
affects  the  secondary  contract  between  the  contractors, 
material  men  and  laborers.  The  plea  of  ultra  vires,  or  the 
invalidity  of  the  contract  in  pursuance  to  which  the  bond 
was  given,  cannot  be  set  up  by  the  contractor  or  the  surety 
as  a  defense  in  an  action  on  the  bond  by  such  material  men 
or  laoorers.  (Kansas  City,  etc.,  Brick  Company  v.  National 
Surety  Company,  127  Fed.  620;  Bell  v.  Kirkland,  102  Minn. 
213;  St  Louis  v.  Davidson,  102  Mo.  149.) 

In  many  cases  a  time  limit  is  placed  upon  the  completion 
of  the  work;  that  is  to  say,  a  limit  is  fixed  within  which  time 
the  contractor  must  complete  the  work.  When  no  pro- 
vision is  contained  in  the  contract,  it  is  generally  held  that 
the  work  must  be  done  within  a  reasonable  time.  Some 
statutes  require  that  the  time  for  commencing  and  com- 
pleting the  work  shall  be  fixed.  In  contracts  providing  a 
time  limit  it  is  frequently  provided  that  a  penalty  in  the 
nature  of  liquidated  damages  shall  be  paid  by  the  con- 
tractor for  each  day's  delay,  and  the  question  may  arise  as 
to  who  is  entitled  to  the  benefits  of  such  recovery.  In  some 
jurisdictions  (Mo.)  it  is  held  that  such  a  provision  is  in- 
tended for  the  benefit  of  the  property  owners  and  that  they 
are  entitled  to  have  a  proportionate  amount  or  share  of  the 
penalty  deducted  from  their  assessment.  The  majority  rule, 
however,  is  that  such  provisions  are  not  intended  for  the 
benefit  of  property  owners  but  are  intended  to  secure  the 
speedy  and  efficient  construction  of  the  work.  This  later 
rule  seems  the  more  tenable  since  it  is  generally  conceded 
that  the  municipality  may  or  may  not  enforce  such  penalty 
in  its  discretion.  (Case  Farm  Company  v.  Detroit,  124 
Mich.  433;  Gullick  v.  Conley,  24  Ind.  134.) 
Extent   of  Guarantee 

It  sometimes  occurs  that  bonds  are  given  guaranteeing 
the  work  for  a  certain  period  of  years.  The  courts  of  dif- 
ferent jurisdictions  differ  as  to  the  time  which  may  be 
covered  by  this  character  of  guarantee.  In  some  juris- 
dictions it  is  held  that  where  the  whole  or  any  part  of 
the  work  is  assessable  to  the  abutting  property  owners,  it 
is  not  lawful  to  require  a  guarantee  for  a  period  longer 
than  the  reasonable  life  of  the  work  without  repair.  In 
other  words,  if  the  guarantee  carries  with  it  an  obliga- 
tion of  maintenance,  an  assessment  on  the  abutters  is  illegal 
because  it  charges  them  with  cost  of  maintenance,  which 
maintenance  the  law  provides  shall  be  paid  for  out  of  the 
general  funds  of  the  municipality.  One  or  two  cases  illus- 
trating this  doctrine  may  be  of  interest 


In  "Philadelphia  vs.  Pemberton,  208  Pa.  214,  1904.  The 
contract  provided  that  the  contractor  'keep  the  street  in 
good  order  and  repair  at  the  finished  grade  for  at  least  five 
years  after  the  same  sliall  have  been  paved  and  thrown  open 
for  public  use.'  »  ♦  »  'The  kind  of  pavement  to  be  con- 
structed and  the  character  of  the  work  to  be  done  are  matters 
within  the  discretion  of  the  municipal  authorities,  and  it  is 
competent  for  them  to  secure  the  proper  performance  of 
the  contract  by  a  guarantee  of  permanency  of  the  work,  if 
in  so  doing  they  do  not  impose  upon  the  property  owner 
more  than  the  cost  of  the  original  pavement,  constructed  in 
strict  compliance  with  the  specifications.  *  *  *  Unless 
the  time  for  which  repairs  are  to  be  made  is  so  unreason- 
able as  to  indicate  an  intention  to  impose  the  cost  of  main- 
tenance upon  the  abutting  owner,  the  provision  for  repairs 
will  be  regarded  as  a  guarantee  of  compliance  with  the  con- 
tract for  paving.' " 

In  "The  Case  of  People  ex.  rel.  Hall  vs.  Maher,  9  New 
York,  Supplement  94,  Supreme  Court,  1899:  'The  Charter 
of  the  City  of  Albany  provided  that  the  repairing  of  streets 
should  be  charged  upon  the  city.  An  ordinance  to  pave 
Delaware  Avenue  directed  that  the  contract  should  require 
the  contractor  to  agree  to  keep  the  pavement  in  repair  for 
seven  years  without  expense  to  the  city,  or  abutting  property 
owners.  It  was  held  that  the  contract  was  void  since  it  threw 
upon  the  property  owners  the  expense  of  keeping  the  pave- 
ment in  repair,  whereas  such  expense  was  chargeable  only  up- 
on the  city.  *  ■*  *  A  further  argument  is  made,  viz.,  that 
since  1883  every  contract  of  paving  has  required  the  con- 
tractor to  keep  the  pavement  in  repair  for  a  year.  But  this 
may  reasonably  be  considered  a  time  within  which  to  test 
the  pavement.  Defects  in  the  construction  may  not  appear 
immediately  and  this  time  of  one  year  may  be  proper,  in 
order  that  any  such  defects  may  become  apparent.  *  *  * 
It  is  not  subject  to  the  objection  made  by  the  relator,  being 
in  substance  only  a  security  for  the  thorough  completion  of 
the  work,  and  unobjectionable,  so  far  as  we  can  now  see. 
*  *  *  It  is  the  duty  of  the  city  to  make  the  repairs.  But 
by  this  contract  they  make  the  property  owners  lial)le  to  pay 
not  only  for  the  laying  of  the  pavement,  but  for  making 
repairs  for  seven  years.  Every  contractor  was  obliged  to 
agree  to  these  terms.  The  city,  therefore,  compels  the  prop- 
erty owners  to  pay  the  contract  price,  not  only  for  laying  the 
pavements,  but  for  the  seven-year  repairs.  This  it  has  no 
right  to  do,  and  it  cannot  make  such  a  proceeding  valid  by 
testimony  that  the  contractor  did  not  include  a  charge  for 
repairs  in  his  bid.  If,  as  the  contractor  claims,  no  repairs 
will  be  needed,  then  there  was  no  need  for  such  a  clause. 
Evidently,  the  city  thought  repairs  might  be  needed,  and 
arranged  that  the  property  owners  should  pay  therefor  in 
advance.  They  have  a  right  to  insist  that  the  specifications 
for  which  proposals  are  to  be  made,  and  the  contract 
entered  into  thereon,  shall  be  limited  to  that  work  which 
they  are  bound  to  pay,  viz.,  the  construction  of  the  proposed 
work,  as  distinguished  from  subsequent  repairs.  The  decision 
of  the  board  is  reversed,  and  the  contract  adjudged  illegal. 
All  concur.'  " 

Failure  to  Give  Notice  of  Default 

The  contractor's  bond  usually  provides  for  notice  to  be 
given  by  the  obligee  to  the  surety  of  any  default  on  the  part 
of  the  principal  in  respect  to  any  of  the  terms  or  conditions 
of  the  contract.  The  Supreme  Court  of  Washington  has  re- 
peatedly held  that  a  failure  to  give  notice  of  default  in  the 
class  of  bonds  here  being  considered  is  only  a  defense  in- 
sofar as  the  surety  has  been  prejudiced  or  damaged  by  such 
failure.  It  is  not  necessarily  fatal  to  the  right  of  the  obligee 
to  recover  on  the  bond  that  notice  of  the  principal's  failure 
to  comply  with  the  terms  of  the  contract  was  not  given 
at  the  time  the  bond  prescribes.     While  it  is  true   that  the 
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requirements  of  notice  are  for  the  surety's  benefit,  and  it  may 
insist  on  a  strict  compliance  with  the  terms  of  the  bond  in 
that  respect  whenever  failure  to  give  such  notice  might 
result  in  a  loss  to  it,  yet  when  the  notice  serves  its  purpose 
as  well  when  given  after  the  prescribed  time  as  it  does 
before,  it  is  inequitable  and  a  manifest  abuse  of  the  pur- 
pose of  this  provision  of  the  bond  to  hold  that  the  mere 
technical  variance  shall  relieve  the  obligor  entirely.  (Heflfer- 
nan  v.  United  States  Fidelity  &  Guaranty  Company,  37 
Wash.  481.) 


The  Highway  Engineer  and  the  Public* 

By  H.  W.  BOETZKESt  "~ 

The  functions  of  the  highway  engineer  are  generally  con- 
sidered to  include  only  the  solution  of  technical  problems 
of  road  construction.  While  the  value  of  science  and  tech- 
nical skill  in  highway  engineering  are  appreciated,  it  has 
been  pointed  out  to  the  writer  that  in  no  other  line  of  work 
does  the  engineer  come  into  closer  contact  with  the  public, 
nor  does  his  success  depend  more  largely  on  the  way  he  deals 
with  questions  with  which  the  public  is  directly  concerned. 

Among  all  with  whom  the  highway  engineer  deals,  the 
traveling  public  which  actually  uses  the  roads  should  receive 
first  and  lasting  consideration.  Many  of  the  duties  of  the 
highway  engineer  to  the  traveling  public  are  obvious,  but 
the  traveling  public  is  less  often  considered  in  connection 
with  providing  detours  around  construction  work,  guarding 
dangerous  railway  crossings,  providing  for  the  scenic  devel- 
opment of  highways,  and  providing  public  camping  grounds 
for  the  benefit  of  the  increasing  number  of  camping  tourists. 

The  duty  of  the  highway  engineer  to  the  taxpayer  is  to 
spend  the  money  intrusted  to  him  for  road  construction  in 
the  most  economical  way  possible.  In  this  as  in  other  con- 
struction work,  economy  does  not  always  follow  the  line  of 
least  expenditure.  True  economy  provides  for  a  minimum 
cost  of  service  based  not  only  on  the  first  cost  of  the  work 
but  also  on  the  cost  of  maintenance  plus  interest  on  the 
first  cost  and  maintenance  costs. 

In  addition,  two  admitted  points  are  submitted.  The  first 
is  that  the  expenditure  for  grading  and  for  the  building  of 
permanent  drainage  structures  is  the  highest  type  of  true 
economy.  The  second  is  that  the  service  a  road  system  will 
give  to  the  public  depends  upon  its  mileage— the  greater  the 
mileage  built,  the  greater  number  of  people  will  be  benefited. 

It  is  to  be  regretted  that  the  public  is  acquiring  the  false 
idea  that  the  greater  the  cost  of  a  certain  stretch  of  road 
the  greater  is  the  service  rendered  by  it.  This  attitude  is 
constantly  being  fostered  by  the  advertisement  of  the  large 
sums  expended  and  the  value  of  the  completed  work.  That 
ihe  holding  of  such  an  opinion  by  the  public  will  result  in  a 
reduction  in  the  mileage  of  roads  built  is  obvious.  It  will 
be  admitted  that  some  highways,  for  instance  those  adjacent 
to  large  cities,  demand  the  highest  type  of  construction;  but, 
taking  into  consideration  the  large  sections  of  small  popu- 
lations which  must  be  served  by  roads,  this  tendency  should 
be  checked  by  educating  the  public.  At  present,  an  engineer 
hesitates  to  recommend  the  cheaper  types  of  construction, 
which,  as  a  matter  of  course,  require  early  and  constant 
maintenance.  It  is  admitted  that  roads  built  without  an 
artificial  binder  need  the  most  attention  immediately  after 
completion  and  before  the  final  settling  and  binding  under 
traffic.  With  the  present  state  of  the  public  mind,  the  begin- 
ning of  maintenance  shortly  after  the  completion  of  a  road 
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brings  forth  condemnation  of  the  engineer  and  his  work. 
The  railroads  after  years  of  experience  have  doubtless 
adopted  the  right  policy  in  building  and  maintaining  their 
roadbeds.  Their  practice  is  based  upon  dollars  and  cents, 
and,  broadly  speaking,  their  problems  are  identical  with 
those  of  the  road  builder.  It  will  hardly  be  questioned  that 
by  using  concrete  bases  and  heavy  rails  roadbeds  approaching 
permanency  could  be  built  and  that,  should  such  construction 
prove  economical,  funds  for  the  work  could  be  found. 

Unquestionably,  a  man  who  satisfactorily  completes  a  fine 
piece  of  road  costing  thousands  of  dollars  is  justified  in 
feeling  pride  in  his  accomplishment.  But  consider  the  lowly 
road  supervisor  or  county  engineer  who,  figuratively  speak- 
ing, has  to  count  the  pennies  allotted  to  him.  Suppose  that 
by  wheedling  some  money  out  of  the  county  commissioners 
and  perhaps  obtaining  some  donation  work  from  his  neigh- 
bors, he  succeeds  in  building  and  maintaining  an  excellent 
piece  of  gravel  road.  Does  not  his  accomplishment  compare 
favorably  with  that  of  his  more  favored  brother? 

By  molding  public  opinion  along  such  lines  as  the  fore- 
going great  good  could  be  done,  and  something  accomplished 
toward  the  fulfillment  of  the  taxpayer's  dream — "a  dollar's 
worth  of  road  service  for  a  dollar  of  road  taxes." 

Between  the  highway  engineer  and  the  taxpayers  stand  the 
administrators  of  road  funds,  such  as  the  county  commis- 
sioners or  analogous  officials.  In  this  connection  there  are 
some  relations  which  may  be  interesting.  As  a  class  these 
officials  are  excellent  citizens,  who  devote  their  time  to  public 
work  for  a  compensation  much  less  than  that  they  receive 
for  their  everyday  work.  They  can  not  always  be  men 
experienced  in  highway  work,  and  they  may  sometimes  be 
misguided  by  political  or  personal  considerations,  or  may 
even  be  forced  by  public  criticism  to  act  contrary  to  their 
best  judgment.  In  such  a  situation  the  highway  engineer, 
following  his  true  line  of  duty,*can  to  the  fullest  extent  use 
his  position  for  the  good  of  the  cause,  and  can  incidentally 
be  of  great  value  to  his  superiors  and  to  the  taxpayers. 

At  present,  the  highway  engineer  is  too  prone  to  allow 
himself  to  be  relegated  to  the  capacity  of  transitnian  or 
stake  driver,  and  to  leave  the  larger  questions  to  the  men 
above  him.  The  highway  engineer  can,  however,  without 
assuming  undue  authority  but  by  using  diplomacy  backed  by 
sound  judgment,  mold  not  only  the  decisions  of  his  employ- 
ers but  allay  unjust  and  dangerous  criticism  on  the  part  of 
tlie  public.  And  there  is  no  doubt  that  in  the  long  run  he 
will  be  rewarded. 

The  remaining  portion  of  the  public  with  which  the  high- 
way engineer  has  to  deal  consists  of  the  contractors  and 
material  men.  Though,  as  a  class,  the  contractor  has  been 
much  maligned,  it  has  been  the  writer's  experience  that  the 
majority  of  men  who  do  constructive  work  in  road  building 
take  pride  in  the  quality  of  their  work,  and  that  great  results 
can  be  obtained  by  taking  advantage  of  this  fact.  The  effects 
of  this  pride  in  their  work  will  be  especially  productive  of 
good  results  in  those  cases  in  which  the  selection  of  con- 
tractors to  do  work  is  both  legal  and  feasible. 

It  is  believed  that  the  material  man,  like  the  contractor, 
is  too  often  thought  to  be  interested  only  in  his  profits.  In 
this  case,  too,  we  must  consider  the  value  of  business 
integrity  and  reputation.  And  there  is  another  point  to  be 
considered.  Conditions  are  rapidly  proving  the  man  who 
sells  material  or  equipment  to  be  an  expert  in  his  own  line. 
He  can  no  longer  hold  his  own  by  being  merely  a  good  sales- 
man. He  must  know  the  economics  and  the  best  practices 
in  his  line.  With  this  in  view,  it  would  seem  to  be  good 
business  sense  in  dealing  with  a  material  or  an  equipment 
man  to  consider  him  not  only  as  a  man  who  is  trying  to  sell 
something,  but  as  an  expert  whose  statements,  though  per- 
haps colored  by  his  enthusiasm  and  ambition,  often  contain 
excellent  advice  based  on  large  experience. 
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Recent  Developments  in  Bituminous  Macadam  and 
Bituminous  Concrete  Pavements 

By  ARTHUR  H.  BLANCHARDf 

Before  proceeding  with  the  discussion  of  the  many  improve-  over  a  section  of  a  rotary   screen   having   circular   holes   of 

ments    in    the    construction    of    bituminous    macadam    and  lJ-4  ins.  and  through  a  section  of  a  rotary  screen  having  cir- 

bituminous  concrete  pavements   which  have  been  developed  cular  holes  2J4   ins.  in  diameter. 

durine  the  period  from  1914  to  1916,  it  is  advisable,  in  order  , Per  cent. — -^ 

"..       "        ,               ..                          .      ^u      J   c    •,.•    „        f   ti,-.  Material.                                                                    Sample         Sample 

to  avoid  misunderstandmgs,  to  quote  the  dehnitions  ot  tlie  ..A-             "B" 

two   types  of  pavements   as   recommended   by   the    Special  ^^l^jj}*^     ^:f[J-   «'^'"een 0.2               u,i 

Committee   on    "Materials   for    Road    Construction"    of   the  passing     %-in!        "     \ '.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'. '.'.'.     OA              1.1 

American  Society  of  Civil  Engineers.  p^fj^^^  ,^*  :]"„■        Z     ; ;      ;     ; ;  ; ; ; ; ;   ; ; ; ; ;    ^            ^'^ 

Bituminous    Macadam    Pavement.       One    tiaving    a    wearing  Passing   lJ4-in.          •• 29.1                40.9 

course   of   macadam   with   the   interstices   filled   by   penetration  p^ssinf    I'^-in!          "      '.'.['.'.'.'.I'.'.'.'.'.'.'.'.'.'.'.'.'.'.    32  9                  0.0 

methods  with  a  bituminous  binder.  

Bituminous    Concrete    Pavement.      One     composed     of     stone,  100.0             100.0 

gravel,  sand,  shell  or  slag,  or  combinations  thereof,  and  bitu-  j^   j^    j^g^^g   obvious   that   for   many    forms   of   bituminous 

minous  materials  Incorporated  together  by  mixing  methods.  construction,   in    order   to    secure    successful    results,   greater 

General  ^^j.^  must  be  used  in  the  writing  of  specifications  for  prod- 
Certain  developments  which  are  common  to  both  classes  ^^^^  ^j  broken  stone.  As  an  illustration  of  an  improvement 
of  bituminous  pavements  will  be  discussed  prior  to  consider-  j^^  specifications  covering  this  detail,  there  are  cited  those 
ing  improvements  which  specifically  refer  to  each  of  the  adopted  at  the  1915  Convention  of  the  American  Society  of 
several  types.  Muncipal  Improvements  covering  broken  stone  to  be  used 
Foundations.— There  has  been  a  general  acknowledgment  ^^^  ^^^  aggregate  of  one  type  of  bituminous  concrett  pave- 
of  the  ultimate  economy  of  constructing   adequate   founda-  i.j,g,jt 

tions  to  support  the  amount  and  character  of  traflic  which  Broken  stone  for  the  mineral  aggregate,  of  the  wearing 
the  several  types  of  bituminous  pavements  are  able  to  carry.  course  shall  consist  of  one  product  of  a  stone  crushing  and 
In  the  case  of  bituminous  macadam  pavements,  this  develop-  screening  plant.  It  shall  conform  to  the  following  mechanical 
ment  usualy  has  been. characterized  by  the  construction  of  analysis,  using  laboratory  screens  having  circular  openings: 
well  compacted  and  in  many  cases,  thoroughly  filled  broken  A"  "^  '"e  broken  stone  shall  pass  a  one  and  one-quarter  (1%) 
wen  coiupacicu  uuu,  many  i.a  so,  •.  K,  y  B  J  jjipjj  screen;  not  more  than  ten  (10)  per  cent,  nor  less  than 
stone  foundations.  In  the  case  of  bituminous  concrete  pave-  ^^^^  ^j^  ^^^  ^^^^  g^^^,,  ^^  retained  upon  a  one  (l)  inch  screen; 
ments,  due  to  numerous  failures  which  have  occurred  where  „„(  more  than  ten  (10)  per  cent,  nor  less  than  three  (3)  per 
this  type  of  pavement  has  been  built  on  old  macadam  or  rent,  shall  pass  a  one-quarter  (%)  inch  screen. 
poorly  constructed  broken  stone  foundations,  there  has  been  it  is  noted  that  in  this  form  of  specification  an  attempt  is 
a  general  tendency  to  advocate  the  use  of  cement  concrete  made  to  cover  in  the  mechanical  analysis  only  the  limits  of 
foundations  from  4  to  6  ins.  in  thickness.  It  has  generally  the  smallest  and  largest  particles.  No  atte'mpt  is  made  to  se- 
been  found  that  the  cost  of  cement  concrete  foundations  does  cure  a  carefully  graded  aggregate  but  simply  a  product  suit- 
not  exceed  the  cost  of  well  compacted  and  filled  broken  a^ig  for  the  type  of  pavement  in  question  and  uniform  in 
stone  foundations  of  equivalent  strength.  Furthermore,  the  character.  For  example,  the  following  mechanical  analyses 
use  of  cement  concrete  foundations  renders  repairs  and  re-  show  three  products  used  in  the  successful  construction  of 
newals  more  satisfactory  and  much  easier  of  accomplishment.  three  different  bituminous  concrete  pavements  of  the  type 
Non-Bituminous    Highway    Materials.— There    has    been    a  mentioned. 

general  recognition  since  1914  of  the  desirability  of  covering  , Per  cent. — -^ 

in  specifications  in  more  detail  and  with  greater  rigidity  the  Material.                                            Sample         Sample        Sample 

physical  properties  of  the  aggregates  to  be  employed  and  the  Passing     Vs -in.  screen 1.2               2.7                1.0 

'^.  ■'         .     .                .   ,            ,  .   ,                                  .                       ..           -c  Passing      '4 -in.          '       4-2                   5.6                   2.5 

sizes  of  the  particles  which  compose  such  aggregates.    I>or  passing     V.i-in.        "     34.7             45.0             .'io.s 

example,  the  1914  specifications  of  the  American  Society  of  ^|^^i;;|  j'^*:!'^:        ','■     V:::::::.:'.'.   vil             \l'\             IzA 

Municipal     Improvements     covering     bituminous     macadam  passing  iVi-in!         "     2.0                1.6               8.1 

pavements  state,  with  reference  to  the  physical  properties  of  100.0            loo.O            loo.o 

the  stone,  that  the  rock  employed  must  meet  the  folowing  ^^-.^^^-.^^^^    Materials.-There    has    recently    been    consid- 

requirements:  crable  discussion  pertaining  to  the  advisability  of  the  adop- 

The  broken   stone   shall   be  subjected   to  abrasion   tests  and  ^^  so-called  "alternate  type"  specifications  in  preference 

touKhness  tests  conducted  by  the  engineer  in  accordance  with  ..,,„,,„            -r      .■          /■       i.-^       •            „ 

methoiJ,  adopted   by   the  American   Society  for  Testing -Mate-  to  the  so-called  "blanket"  specifications  for  bituminous  ma- 

riaU.  August  15,  1908.     The  broken  stone   used   for  the  con-  terials.     By   alternate   type   specifications  is   meant   a   series 

Btructlon  of  the  first  and  second  courses  shall  show  a  French  of    specifications,    each    of    which    covers    the    physical    and 

coefriclent  of  wear  of  not  less  than  7.0  and  its  toughness  shall  (chemical   properties  of  the   most  desirable  grade  of  a   given 

be  not  less  than  ».0.     The  broken  stone  used  for  the  construe-  bituminous  cement  for   the  purposes  for  which  it  is 

tlon  of  the  third  course  and   for   the   first  and  second  applica-  •'»                ,      ^       ,          ,,.,,,   ^             c      »• 

tions  of  No.  1  broken  stone  shall  show  a  French  coefficient  of  to  be  used.     On  the  other  hand  a  blanket  specification  covers 

we»r  of  not  less  than  11.0  and  Its  toughness  shall  not  be  less  in  one  set  of  requirements,  pertaining  to  physical  and  chemi- 

than  IJ.O.  cal    properties,    all    the    types    of   bituminous    cement   which 

The  necessity  for  more  carefully  drawn  specifications  cover-  ^^e  to  be  used  in  connection  with  the  construction  of  a 
ing  the  sizes  of  the  particles  of  which  a  given  product  of  a  given  kind  of  pavement.  For  example,  in  the  case  of  speci- 
stone  crushing  and  screening  plant  is  composed  is  illustrated  fications  for  asphalt  cement  for  bituminous  concrete  pave- 
by  the  following  mechanical  analyses  of  two  products  ob-  nients,  it  would  he  desirable  under  alternate  type  specifica- 
tained  from  the  same  plant,  both  of  which  products  passed  tions  to  have  not  less  than  five  sets  of  physical  and  chemical 
""^per  presented  at  the  Third  Canadian  and  International  requirements,  the  limits  for  each  requirement  being  as  nar- 
Oood  Roads  Congress,  held  at  Montreal,  P.  Q.  low  as  the  several  processes  of  manufacture  would  permit, 
E„^KV.«.  cJ^i^l\tyT.it^^^Z'^orK'^.  Y.   ""''*'''^''  while  on  the  other  hand  a  blanket  specification  would  cover 
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with  a  wider  range  of  limits  the  same  chemical  and  physical 
properties  for  the  five  types  mentioned.  As  an  illustration 
will  be  cited  the  limits  in  the  cases  of  specifications  "A" 
to  "E"  inclusive,  under  the  alternate  type  specification 
method  for  specific  gravity,  and  the  penetration  at  25°  C. 
(IT   R). 

"A"  "B"  "C"  "D"  "E" 

Sp.  Gr...  0.97— 1.00  1.00—1.03  1.03—1.04  1.025—1.06  1.04 — 1.06 
Pent 75^    90         90 — 100         70—90  85 —    95       140 — 160 

In  the  case  of  a  blanket  specification  to  cover  the  same 
grades  of  the  several  types  the  limits  for  specific  gravity 
would  have  to  be  0.97  to  1.06  and  the  limits  for  penetration 
would  be  70  to  160.  The  penetration  test,  for  example,  can 
only  be  of  maximum  value  when  applied  to  the  grade  of  a 
specific  type  of  bituminous  cement  which  is  most  suitable 
for  the  type  of  pavement  in  question.  In  the  case  of  the 
bituminous  concrete  pavement  of  the  type  mentioned  the 
proper  penetration  limits  for  a  California  asphalt  lie  between 
70  and  90,  while  for  a  fluxed  Bermudez  asphalt  to  be  used 
in  exactly  the  same  type  of  pavement  and  under  the  same 
conditions,  the  penetration  limits  should  be  between  140 
and  160.  It  is  evident  that  to  attempt  to  cover  the  penetra- 
tion limits  for  both  materials  in  one  specification  is  im- 
practicable. In  the  first  place  such  limits  as  70  to  160  are 
so  wide  as  to  insure  but  little  uniformity  in  different  lots 
of  the  same  material  and  in  the  second  place  an  entirely 
unsuitable'  material  of  one  class  could  be  supplied  under  the 
maximum  or  minimum  test  limits  of  the  other  class. 

The  proper  use  of  alternate  type  specifications  allows  the 
contractor  to  bid  to  supply  so  many  tons  of  bitumen  which 
will  comply  with  any  one  of  the  sets  of  requirements.  It 
will  be  noted,  therefore,  that  the  contractor  is  in  exactly 
the  same  position  as  in  the  case  when  he  bids  to  supply 
any  asphalt  cement  which  will  comply  with  the  requirements 
of  a  blanket  specification. 

Guarantees. — There  has  been  a  general  tendency  to 
abandon  the  use  of  guarantees  on  bituminous  pavements  as 
it  is  believed  that,  with  proper  specifications  and  efficient 
supervision  and  inspection,  guarantees  are  not  necessary 
and  that  the  requirement  of  a  guarantee  materially  increases 
the  prices  bid  on  a  given  pavement.  Ihe  subject  of  guar- 
antees is  too  broad  to  discuss  in  this  paper,  but  it  should 
be  noted  that  under  the  title  "The  Economics  of  Guarantees 
of  Pavements  on  State  and  Municipal  Highways,"  it  has  been 
admirably  treated  by  Mr.  George  C.  Wanrn  in  a  lecture 
in  the  Graduate  Course  in  Highway  Engineering  at  Columbia 
University,  which  lecture  has  been  published  under  the 
auspices  of  the   National   Highways   Association. 

Bituminous  Macadam  Pavements 

In  addition  to  the  improvements  noted  above,  the  most 
notable  recent  development  in  the  construction  of  bitumin- 
ous macadam  pavements  has  been  in  connection  with  the 
compaction  of  the  road  metal  and  the  distribution  of  the 
Ijituminous  materials. 

As  a  result  of  the  numerous  failures  of  bituminous  mac- 
adam pavements  which  have  occurred,  due  to  the  improper 
rolling  of  wearing  courses  of  road  metal  prior  to  the  appli- 
cation of  bituminous  material,  there  has  been  a  general 
recognition  of  the  necessity  for  more  thorough  compaction 
of  the  road  metal.  This  principle  has  been  recognized  by 
the  Special  Committee  on  "Materials  for  Road  Construction" 
of  the  American  Society  of  Civil  Engineers  in  its  191S  re- 
port, the  conclusion  referred  to  reading  as  follows: 

An  important  fartor  for  successful  results  is  the  proper  com- 
paction by  rolling  of  the  road  metal  before  the  spreading  of 
the   bituminous   material. 

The  above  committee  emphasizes  another  improvement 
which  is  aimed  at  the  use,  in  some  cases,  of  an  excess  amount 
of  bituminous  cement  in  this  type  of  pavement.  The  con- 
clusion is  as  follows: 


Present  indications  are  to  the  effect  that  the  use  of  bitu- 
minous materials  In  quantities  of  more  than  2'/4  gals,  per  sq. 
yd.  where  the  upper  course  of  the  macadam  is  to  be  3  ins.  in 
thickness  after  compaction  is  Inadvisable  under  the  penetration 
method. 

There  has  been  a  general  recognition  of  the  advisability 
of  using  properly  designed  distributors  in  connection  with 
the  application  of  bituminous  materials  in  order  to  secure  uni- 
form distribution  economically.  Some  specifications  cover  the 
requirements  which  a  distributor  must  meet.  For  example, 
the  1914  specifications  of  the  American  Society  of  Municipal 
Improvements  contain  the  following  paragraph  pertaining 
to   the  pressure   distributor. 

The  pressure  distributor  employed  shall  be  so  designed  and 
operated  as  to  distribute  the  bituminous  materials  specified 
uniformly  under  a  pressure  of  not  less  than  twenty  (20)  pounds 
nor  more  than  seventy-five  (75)  pounds  per  square  inch  in  the 
amount  and  between  the  limits  of  temperature  specified.  It 
shall  be  supplied  with  an  accurate  stationary  thermometer  In 
the  tank  containing  the  bituminous  material  and  with  an  ac- 
curate pressure  gauge  so  located  as  to  be  easily  observed  by 
the  engineer  while  walking  beside  the  distributor.  It  shall  be 
so  operated  that,  at  the  termination  of  each  run,  the  bituminous 
material  will  be  at  once  shut  off.  It  shall  be  so  designed  that 
the  normal  width  of  application  shall  be  not  less  than  six  (6) 
feet  and  so  that  it  will  be  possible  on  either  side  of  the  ma- 
chine to  apply  widths  of  not  more  than  two  (2)  feet.  The 
distributor  shall  be  provided  with  wheels  having  tires  each 
of  which  shall  not  be  less  than  eighteen  (18)  inches  in  width, 
the  allowed  maximum  pressure  per  square  inch  of  tire  being 
dependent  upon  the  following  relationship  between  the  afore- 
said pressure  and  the  diameter  of  the  wheel:  For  a  two  (2) 
foot  diameter  wheel,  two  hundred  and  fifty  (250)  pounds  shall 
be  the  maximum  pressure  per  linear  inch  of  width  of  tire  per 
wheel,  an  additional  pressure  of  twenty  (20)  pounds  per  inch 
being  allowed  for  each  additional  three   (3)  inches  in  diameter. 

This  specification  provides  for  a  distributor  by  which  it 
is  practicable,  under  competent  supervision,  to  secure  uni- 
form application  of  the  bituminous  material  and  allows 
the  use  of  a  pressure  distributor  without  danger  of  rutting 
of  the  wearing  course  of  broken  stone  by  narrow  tires  carry- 
ing excessive   weights. 

Bituminous  Concrete  Pavements 

The  improvements  in  the  construction  of  bituminous  con- 
crete pavements  to  which  attention  should  be  called  will  be 
considered  under  the  following  classification  of  the  three 
types  into  which  bituminous  concrete  pavements  generally 
may  be  divided.     These  types  are  designated  as  follows: 

(A)  A  bituminous  concrete  pavement  having  a  mineral 
aggregate  composed  of  one  product  of  a  crushing  and  screen- 
ing  plant. 

(B)  A  bituminous  concrete  pavement  having  a  mineral 
aggregate  composed  of  a  certain  number  of  parts  by  weight 
or  volume  of  one  product  of  a  crushing  and  screening  plant 
and  a  certain  number  of  parts  by  weight  or  volume  of  fine 
mineral  matter  such  as  sand  or  stone  screenings. 

(C)  A  bituminous  concrete  pavement  having  a  predeter- 
mined mechanically  graded  aggregate  •  of  broken  stone  or 
sravel,  either  alone  or  combined  with  fine  mineral  matter, 
such  as  sand  or  broken  stone  screenings. 

Patents. — Unfortunately  the  present  status  of  patent  liti- 
gation has  to  be  considered  in  connection  with  the  discus- 
sion of  the  several  types  of  bituminous  concrete  pavements. 
The  majority  of  engineers  and  highway  officials  are  inter- 
ested in  the  types  of  bituminous  concrete  pavements  which 
may  be  constructed  without  danger  of  litigation  rather  than 
in  a  prolonged  discussion  of  the  probabilities  of  successfully 
defending  suits  for  infringement.  There  is  ample  evidence 
at  hand  that  bituminous  concrete  pavernents  of  type  "A" 
may  be  constructed  without  danger  of  litigation  proceedings 
provided  that  the  mineral  aggregate  is  of  the  general  char- 
acter heretofore  mentioned  in  this  paper  under  the  section 
"General;  Non-Bituminous  Highway  Materials." 

The  history  of  litigation  cases  indicates  that  the  con- 
struction of  bituminous  concrete  pavements  of  type  "B"  on 
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a  large  scale  will  in  all  probability  lead,  to  litigation.  The 
same  remarks  apply  to  the  construction  of  bituminous  con- 
trete  pavements  of  type  "C"  except  in  the  case  of  the  so- 
called  Topeka  bituminous  concrete  pavement  witli  an  ag- 
gregate of  the  type  specified  either  in  the  1910  Topeka  de- 
cre«,  or  of  the  grading  which  was  adopted  at  the  1915  con- 
vention of  the  American  Society  of  Municipal  Improve- 
ments. 

TYPE  (.\). — Materials. — Practice  has  demonstrated  that 
broken  stone,  because  of  the  satisfactory  mechanical  bond 
secured,  makes  the  most  suitable  aggregate  for  this  class 
of  bituminous  concrete,  although  pavements  constructed  with 
gravel  have  proved  satisfactory  for  light  traffic  where  great 
care  has  been  taken  in  the  selection  of  the  gravel  and  in 
the  construction  of  the  pavement.  The  development  of  the 
character  of  materials  used  in  current  practice  has  been 
covered  in  this  paper  under  the  title  "General."  Much  more 
care  has  been  taken  in  recent  years  with  reference  to  the 
quantity  of  bituminous  cement  to  be  used  in  the  mix. 
There  has  been  a  general  recognition  that  the  amount  used 
depends  upon  the  kind  of  road  metal  and  the  bituminous 
material,  the  character  of  the  aggregate  and  the  climatic 
conditions.  For  the  product  of  broken  stone  heretofore 
mentioned,  it  has  been  found  that  bituminous  concrete  mix- 
tures should  contain  between  5  and  8  per  cent,  by  weight 
of  bitumen. 

Mixing. — Many  improvements  are  noted  in  the  methods. 
employed  in  the  mixing  of  bituminous  concretes.  There  has 
been  a  genera!  evolution  from  hand  mixing  methods  to  the 
utilization  of  mechanical  mixers  especially  designed  for  the 
manufacture  of  this  type  of  bituminous  concrete.  The  large  con- 
tract for  35  miles  of  bituminous  concrete  pavement  of  this 
type  around  the  Ashokan  Reservoir,  constructed  under  the 
direction  of  the  Board  of  Water  Supply  of  the  City  of  New 
York,  demonstrated  the  desirability  of  the  manufacture  of 
a  plant  especially  designed  for  this  class  of  work.  The 
type  finally  evolved  showed  that  it  is  practicable  and  econ- 
omical to  use  a  self-propelled  plant,  consisting  of  elevators, 
a  rotary  drier,  weighing  devices  and  a  mixer,  having  a 
capacity  of  from  800  to  1,000  sq.  yds.  of  2-in.  wearing 
course  per  day.  Experience  has  demonstrated  that,  except 
on  small  contracts  and  for  repair  work,  mixers  which  pro- 
vide for  the  heating  of  broken  stone  by  the  use  of  a  flame 
in  the  chamber  should  not  be  used  on  account  of  the  danger 
of  burning  the  broken  stone  or  the  bituminous  concrete. 

Laying. — There  has  been  considerable  discussion  pertain- 
ing to  the  proper  type  and  weight  of  roller  to  be  used  for 
the  compaction  of  the  wearing  course.  Experience  demon- 
strates that  in  order  to  secure  an  even  surface  and  adequate 
compaction  by  thorough  interlocking  of  the  particles  of 
broken  stone,  a  tandem  roller  weighing  between  10  and  12 
'tons  should  be  used. 

Seal  Coat. — Many  methods  have  been  developed  for  the 
application  of  the  seal  coat  of  bituminous  material.  It  has 
been  found  that  seal  coats  of  from  Yi  to  I  gal.  per  sq.  yd. 
of  bituminous  cement  are  distributed  most  uniformly  by  the 
use  of  hand-drawn  gravity  distributors  followed  by  a 
squeegee. 

Seasonal  Limitations. — Experience  in  many  localities  has 
demonstrated  that  bituminous  concrete  of  this  type  should 
not  be  mixed  or  laid  when  the  air  temperature  in  the  shade 
is  below  50°  F.  as  otherwise  it  is  difficult,  under  average  con- 
ditions, to  secure  an  even  and  well  compacted  wearing 
course. 

TYPE  (B). — Specifications  for  this  type  of  pavement  have, 
during  recent  years,  generally  stipulated  that  so  many  parts 
of  broken  stone  and  so  many  parts  of  sand  or  other  fine  ma- 
terial are  to  be  mixed  with  a  certain  amount  of  bituminous 
cement.  By  the  use  of  this  specification,  unless  employed 
under  unusual  supervision,  it  has  been  found  to  be  im- 
practicable  to   secure   a   well   graded   aggregate.     In    many 


cases  the  mixture  has  contained  an  excess  of  l)roken  stone 
with  insufficient  fine  material  to  fill  the  voids  therein,  while 
in  other  cases  it  has  contained  an  excess  of  sand  in  which 
the  broken  stone  exists  as  isolated  particles.  It  is  the  con- 
clusion of  many  engineers,  because  of  the  conditions  de- 
scribed, that  when  bituminous  concrete  pavements  are  to  be 
employed  either  type   "A"  or  type  "C"   should   be   selected. 

TYPE  (C). — During  recent  years,  the  bituminous  con- 
crete pavements  of  this  type  which  have  been  most  ex- 
tensively employed  are  known  as  Bitulithic,  Warrenite  and 
Topeka. 

Bitulithic  and  Warrenite;  Differentiation. — The  general  use 
of  Bitulithic  and  Warrenite  bituminous  concrete  pavements 
throughout  America  has  brought  up  for  discussion  the  mat- 
ter of  the  fundamental  differences  between  these  two  types 
of  patented  pavements.  It  is  believed  that  it  will  be  of 
interest  and  value  to  the  engineering  profession  to  submit 
the  following  statement,  prepared  by  Mr.  George  C.  Warren, 
President  of  the  Warren  Brothers  Co.,  for  the  information 
of  the  engineers  enrolled  in  the  Graduate  Course  in  Highway 
Engineering  at  Columbia  University. 

Bitulithic  and  Warrenite  mixtures  are  botli  made  under  the 
provisions  of  tlie  Warren  patents,  wiiicli  tiie  courts  liave  lield 
"cover  the  riroduot  no  mater  how  produced."  Bitulithic  is  de- 
signed to  meet  the  conditions  generally  prevailing  on  city 
streets,  and  Warrenite  is  to  meet  such  conditions  as  may  arise 
on  country  roads  so  as  to  meet  the  physical  and  economic  con- 
ditions and  »iublic  demands  as  to  cost. 

Generally  speaking,  Bitulithic  is  mixed  b,v  a  plant  which  is 
too  cumbersome  to  meet  country  road  conditions,  which  pro- 
vides for  combining  the  materials  proportioned  by  separation 
of  sizes  of  the  aggregate,  after  heatinK,  and  then  recombining 
by   weight. 

Warrenite  is,  generally  speaking,  mixed  by  a  plant  so  port- 
able that  it  may  be  set  up  either  alongside  the  railroad;  along 
the  side  of  the  road  being  constructed,  or  in  the  quarry  or 
gravel  bank  from  which  the  bulk  of  the  aggregate  is  being 
procured  as  may  be  most  economical  in  any  narticular  case. 
This  plant  is  constructed  on  the  principle  of  proportioning  the 
several  separated  sizes  by  careful  measurement  by  bulk  before 
heating  and  retaining  the  b.atch  so  measured  as  a  separate  en- 
tity througli  the  nrocess  of  heating  and  delivery  into  the  mixer 
in   which   the  bituminous   cement   is  added. 

Generally  speaking,  crushed  stone  predominates  in  the  fine 
aggregate  of  Bitulithic,  while  sand  predominates  in  the  fine 
aggregate  of  Warrenite;  also,  fine  crushed  stone  and  sand  re- 
spectively are  correspondingly  used  for  the  seal  coat  aggregate. 

In  the  selection  of  quality  of  material  (whether  gravel  or 
crushed  stone)  for  the  coarse  aggregate  a  greater  latitude  is 
permitted  in  the  case  of  Warrenite  to  practically  meet  the 
conditions  of  less  opportunity  for  selections  which  are  liable 
to  prevail  in  localities  at  considerablt^  distances  from  railroad 
centers.  This  latitude  is  allowed,  because,  while  the  traffic 
conditions  on  country  road  thoroughfares  are  in  point  of 
weight  and  concentration  of  traffic  rapidly  becoming  fully  as 
severe  <as  on  most  city  streets,  there  is  the  important  difference 
that  on  country  roads  generally  the  traffic  is  more  exclusively 
of  the  motor  vehicle  rubber  tire  type  and  consequently  less 
exaction  in  physical  properties  of  the  quality  of  the  stone 
forming  the  basis  of  the  aggregate  is  necessary.  Also,  unfor- 
tunately, many  city  streets  are  abused  by  constant  excessive 
sprinkling  or  daily  scoured  by  pressure  flushing  machines,  a 
practice  which  is  more  or  less  injurious  to  any  road  surface, 
while  country  roads  are  seldom,  if  ever,  wet  except  by  rain- 
tall;  therefore,  in  cases  where  the  very  best  quality  of  stone 
is  unavailable,  it  would  be  safe  to  use  stone  of  slightly  lower 
quality  in  Warrenite  on  a  country  road  although  the  same 
quality  stone  might  not  be  safe  for  use  In  Bitulithic  on  a  city 
street. 

Topeka. — In  many  specifications  the  mineral  aggregate 
for  the  Topeka  pavement  specified  has  been  that  contained 
in   the  decree  of  1910,  namely. 

Bitumen   from   7  to  11  per  cent. 

Mineral   aggregate,   passing  200-mesh   screen,  from   5   to  11% 

..               <•                      "            40       "           "  "     18   to   30yo 

10        "            "  "     25    to    55% 

4        ••            •■  "        8    to    22% 

2       "           "  less    than    10% 

Many  unsatisfactory  pavements  have  resulted  by  the  un- 
intelligent use  of  this  grading.     It  has  been  found  necessary, 


June  3,  1916 


GOOD    ROADS 


241 


in  order  to  secure  successful  results,  to  specifically  define 
the  character  of  the  sand  or  other  fine  material  which  shall 
be  employed  in  order  to  secure  a  satisfactory  grading.  Many 
specifications  now  cover  the  sand  grading  with  almost  the 
same  care  as  in  the  case  of  sand  grading  requirements  for 
sheet  asphalt  pavements.  In  order  to  encourage  the  use  of 
a  more  satisfactory  grading  for  this  type  of  pavement,  the 
American  Society  of  Municipal  Improvements  in  1915  recom- 
mended the  adoption  of  the  following  grading: 

Passing   200-mesh   screen 7__io% 

but   retained   on  a     200,  10 — 20% 

"  an      SO,  10 — 257,, 

"  a      -40,  10—25% 

"  a        20,  10 — 20% 

;|          "              "            "  an        8,  15 — 20% 

■'  a          4,  5 — 10% 


80 
40 
20 
8 
4 
2 
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A  Bill  for  Federal  Aid 

As  was  noted  in  the  issue  of  May  13,  a  bill  providing  for 
federal  aid  to  the  various  states  in  the  construction  of  roads 
was  passed  by  the  United  States  Senate  on  May  8. 

Soon  after  Congress  convened  in  its  present  session  many 
bills  providing  for  federal  aid  were  introduced,  among  them 
one  by  Dorsey  W.  Shackleford,  of  Missouri  (H.  R.  7617)' 
which  was  passed  by  the  House  of  Representatives  on  Janu- 
ary 25.  An  abstract  of  this  bill  was  printed  in  "Good  Roads" 
for  February  5.  After  being  sent  to  the  Senate,  the  bill  was 
referred  to  the  committee  on  Post  Ofifices  and  Post  Roads. 
The  bill  v/as  amended  and,  after  conferences  with  the  Agri- 
cultural Department,  was  reported  unanimously  by  the  com- 
mittee. During  the  weeks  preceding  its  final  passage  by  the 
Senate,  the  bill  was  very  thoroughly  discussed  by  that  body 
and  several  amendments  were  oflfered  and  accepted,  among 
them.  Section  8,  which  provides  for  the  construction  of  roads 
in   the   national   forests. 

At  the  time  this  was  written  the  bill  had  not  been  acted 
upon  in  conference  but  it  was  expected  that  it  would  receive 
favorable  consideration  there  and  that  it  would  be  signed  by 
the  President.     The  bill  follows: 

"An  Act  to  provide  that  the  United  States  shall  aid  the 
States  in  the  construction  of  rural  post  roads  and  for  other 
purposes. 

"Be  it  enacted  by  the  Senate  and  House  of  Representa- 
tives of  the  United  States  of  America  in  Congress  assembled. 

"That  the  Secretary  of  Agriculture  is  authorized  to  co- 
operate with  the  States,  through  their  respective  State  high- 
way departments,  in  the  construction  of  rural  post  roads;  but 
no  money  apportioned  under  this  Act  to  any  State  shall  be 
expended  therein  until  its  legislature  shall  have  assented  to 
the  provisions  of  this  Act,  except  that,  until  the  final  adjourn- 
ment of  the  first  regular  session  of  the  legislature  held  after 
the  passage  of  this  Act,  the  assent  of  the  governor  of  the 
State  shall  be  sufficient.  The  Secretary  of  Agriculture  and 
the  State  highway  department  of  each  State  shall  agree 
upon  the  roads  to  be  constructed  therein  and  the  character 
and  method  of  construction:  Provided,  that  all  roads  con- 
structed under  the  provisions  of  this  Act  shall  be  free  from 
tolls  of  all  kinds,  nor  shall  any  of  the  money  appropriated 
under  this  Act  be  used  for  constructing  extensions  of,  or 
mere  branch  roads  out  from,  toll  roads. 

"Sec.  2.  That  for  the  purpose  of  this  Act  the  term  'rural 
post  road'  shall  be  construed  to  mean  any  public  road  over 
which  the  United  States  mails  now  are  or  may  hereafter  be 
transported,  excluding  every  street  and  road  in  a  place  having 
a  population,  as  shown  by  the  latest  available  Federal  census, 
of  two  thousand  five  hundred  or  more,  except  that  portion 
of  any  such  street  or  road  along  which  the  houses  average 
more  than  two  hundred  feet  apart:  the  term  'State  highway 
department'  shall  be  construed  to  include  any  department 
pf  another  name,  or  commission,  or  oflficial  or  officials,  of  a 


State  empowered,  under  its  laws,  to  exercise  the  functions  or- 
dinarily exercised  by  a  State  highway  department;  the  term 
'construction'  shall  be  construed  to  include  reconstruction 
and  improvement  of  roads  not  constructed  under  this  Act; 
'properly  maintained'  shall  be  construed  to  mean  in  prac- 
tically as  good  condition  as  when  it  was  first  built;  necessary 
bridges  and  culverts  shall  be  deemed  parts  of  the  respective 
roads  covered  by  the  provisions  of  this  Act. 

"Sec.  3.  That  for  the  purpose  of  carrying  out  the  provi- 
sions of  this  Act  there  is  hereby  appropriated,  out  of  any 
money  in  the  Treasury  not  otherwise,  appropriated,  for  the 
fiscal  year  ending  June  thirtieth,  nineteen  hundred  and 
seventeen,  the  sum  of  $5,000,000;  for  the  fiscal  year  ending 
June  thirtieth,  nineteen  hundred  and  eighteen,  the  sum  of 
?10,000,000;  for  the  fiscal  year  ending  June  thirtieth,  nineteen 
hundred  and  nineteen,  the  sum  of  $15,000,000;  for  the  fiscal 
year  ending  June  thirtieth,  nineteen  hundred  and  twenty, 
the  sum  of  $20,000,000;  and  for  the  fiscal  year  ending  June 
thirtieth,  nineteen  hundred  and  twenty-one,  the  sum  of  $25,- 
000,000.  So  much  of  the  appropriation  apportioned  to  any 
State  for  any  fiscal  year  as  remains  unexpended  at  the  close 
thereof  shall  be  available  for  expenditure  in  that  State  until 
the  close  of  the  succeeding  fiscal  year,  except  that  amounts 
apportioned  for  any  fiscal  year  to  any  State  which  has  not 
a  State  highway  department  shall  be  available  for  expendi- 
ture in  that  State  until  the  close  of  the  third  fiscal  year 
succeeding  the  close  of  the  fiscal  year  for  which  such  ap- 
portionment was  made.  Any  amount  apportioned  under  the 
provisions  of  this  Act  unexpended  at  the  end  of  the  perioi 
during  which  it  is  available  for  expenditure  under  the  terms 
of  this  section  shall  be  reapportioned,  within  sixty  days 
thereafter,  to  all  the  States  in  the  same  manner  and  on  the 
same  basis,  and  certified  to  the  Secretary  of  the  Treasury 
and  to  the  State  highway  departments  ajid  to  the  governors 
of -States  having  no  State  highway  departments  in  the  same 
way  as  if  it  were  being  apportioned  under  this  Act  for  the 
first  time;  provided,  that  in  States  where  the  constitution 
prohibits  the  State  from  engaging  in  any  work  of  internal 
improvements,  then  the  amount  of  the  appropriation  under 
this  Act  apportioned  to  any  such  State  shall  be  turned  over 
to  the  highway  department  of  the  State  or  to  the  governor 
of  said  State  to  be  expended  under  the  provisions  of  this 
Act  and  under  the  rules  and  regulations  of  the  Department 
of  Agriculture,  when  any  number  of  counties  in  any  such 
State  shall  appropriate  or  provide  the  proportion  or  share 
needed  to  be  raised  in  brder  to  entitle  such  State  to  its  part 
of  the  appropriation  apportioned  under  this  Act. 

"Sec.  4.  That  so  much,  not  to  exceed  five  per  centum 
of  the  appropriation  for  any  fiscal  year  made  by  or  under 
this  Act  as  the  Secretary  of  Agriculture  may  estimate  to 
be  necessary  for  administering  -the  provisions  of  this  Act 
shall  be  deducted  for  that  purpose,  available  until  expended. 
Within  sixty  days  after  the  close  of  each  fiscal  year  the 
Secretary  of  Agriculture  shall  determine  what  part,  if  any, 
of  the  sums  theretofore  deducted  for  administering  the  pro- 
visions of  this  Act  will  not  be  needed  for  that  purpose  and 
apportion  Such  part,  if  any,  for  the  fiscal  year  then  current 
in  the  same  manner  and  on  the  same  basis,  and  certify  it 
to  the  Secretary  of  the  Treasury  and  to  the  State  highway 
departments,  and  to  the  governors  of  States  having  no 
State  highway  departments,  in  the  same  way  as  other 
amounts  authorized  by  this  Act  to  be  apportioned  among  all 
the  States  for  such  current  fiscal  year.  The  Secretary  of 
.Agriculture,  after  making  the  deduction  authorized  by  this 
section,  shall  apportion  the  remainder  of  the  appropriation 
for  each  fiscal  year  among  the  several  States  in  the  fol- 
lowing manner:  One-third  in  the  ratio  which  the  area  of 
each  State  bears  to  the  total  area  of  all  the  States;  one- 
third  in  the  ratio  which  the  population  of  each  State  bears 
to  the  total  population  of  all  the  States,  as   shown  by   the 
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latest  available  Federal  census;  one-third  in  the  ratio  which 
the  mileage  of  rural  delivery  routes  and  star  routes  in  each 
State  bears  to  the  total  mileage  of  rural  delivery  routes 
and  star  routes  in  all  the  States,  at  the  close  of  the  next 
preceding  fiscal  year,  as  shown  by  the  certificate  of  the  Post- 
master General,  which  he  is  directed  to  make  and  furnish  an- 
nually to  the  Secretary  of  Agriculture. 

"Sec.  5.  That  within  sixty  days  after  the  approval  of 
this  Act  the  Secretary  of  Agriculture  shall  certify  to  the 
Secretary  of  the  Treasury  and  to  each  State  highway  de- 
partment and  to  the  governor  of  each  State  having  no  State 
highway  department  the  sum  which  he  has  estimated  to  be 
deducted  for  administering  the  provisions  of  this  Act  and 
the  sum  which  he  has  apportioned  to  each  State  for  the 
fiscal  year  ending  June  thirtieth,  nineteen  hundred  and  seven- 
teen, and  on  or  before  January  twentieth  next  preceding  the 
commencement  of  each  succeeding  fiscal  year  shall  make 
like  certificates  for  such  fiscal  year.  The  Secretary  of  Agri- 
culture and  the  State  highway  department  of  each  State  may 
jointly  determine  at  what  times,  and  in  what  amounts,  pay- 
ments, as  work  progresses,  shall  be  made  under  this  Act. 
Such  payments  shall  be  made  by  the  Secretary  of  the  Treas- 
ury, on  warrants  drawn  by  the  Secretary  of  Agriculture,  to 
such  official,  or  officials,  or  depository,  as  may  be  designated 
by  the  State  highway  department  and  authorized  under  the 
laws  of  the  State  to  receive  public  funds  of  the  State  or 
county. 

"Sec.  6.  That  any  State  desiring  to  avail  itself  of  the 
benefits  of  this  .Act  shall,  by  its  State  highway  department, 
submit  to  the  Secretary  of  .Agriculture  project  statements 
setting  forth  proposed  construction  of  any  rural  post  road 
or  roads  therein.  If  the  "Secretary  of  Agriculture  approve 
a  project,  the  State  highway  department  shall  furnish  to 
him  such  surveys,  plans,  specifications  and  estimates  there- 
for as  he  may  require:  Provided,  however.  That  the  Sec- 
retary of  Agriculture  shall  approve  only  such  projects  as 
may  be  substantial  in  character  and  the  expenditure  of 
funds  hereby  authorized  shall  be  applied  only  to  such  im- 
provements. Items  included  for  engineering,  inspection,  and 
unforeseen  contingencies  shall  not  exceed  ten  per  centum 
of  the  total  estimated  cost  of  the  work.  If  the  Secretary 
of  Agriculture  approves  the  plans,  specifications,  and  esti- 
mates, he  shall  notify  the  State  highway  department  and 
immediately  certify  the  fact  to  the  Secretary  of  the  Treas- 
ury. The  Secretary  of  the  Treasury  shall  thereupon  set 
aside  the  share  of  the  United  States  payable  under  this  Act 
on  account  of  such  project,  which  shall  not  exceed  fifty 
per  centum  of  the  total  estimated  cost  thereof.  No  payment 
of  any  money  apportioned  under  this  Act  shall  be  made  on 
any  project  until  such  statement  of  the  project,  and  the 
plans,  specifications,  and  estimates  therefor,  shall  have  been 
submitted  to  and  approved  by  the  Secretary  of  Agriculture; 
nor  until  there  shall  have  been  made  available  for  expendi- 
ture by  or  on  behalf  of  said  State  on  the  project  money, 
labor,  and  material  in  such  amounts,  at  such  prices  and  such 
terms  as  may  be  agreed  on  between  the  Secretary  of  Agri- 
culture and  the  State  highway  department,  the  aggregate 
amount  to  be  not  less  than  the  amount  to  be  received  from 
the  United  States  for  expenditure  on  such  project;  nor  until 
an  agreement  shall  have  been  made  with  the  Secretary  of 
.Agriculture,  to  his  satisfaction,  that  the  rural  post  road  or 
roads  so  to  be  constructed  under  such  project  will  be  prop- 
erly maintained  by  the  State,  or  any  subdivision  thereof, 
for  a  period  of  not  less  than  ten  years  from  approved  com- 
pletion of  construction;  nor  shall  any  such  payment  be  in 
excess  of  $10,000  per  mile,  exclusive  of  the  cost  of  bridges 
of  more  than  twenty  feet  clear  span.  The  construction 
work  and  labor  in  each  State  shall  be  done  in  accordance 
with  its  laws,  and  under  the  direct  supervision  of  the  State 
highway  department,  subject  to  the  inspection  and  approval 


of  the  Secretary  of  Agriculture  and  in  accordance  with  the 
lules  and  regulations  made  pursuant  to  this  Act. 

"Sec.  7.  That  the  Secretary  of  Agriculture  shall  withhold 
apportionment  of  funds  to  any  State  in  which  roads  con- 
structed under  the  provisions  of  this  Act  have  not  been  prop- 
erly maintained  by  the  State,  or  any  subdivision  thereof, 
if  within  four  months  after  he  has  given  notice  in  writing 
to  the  State  highway  department  such  roads  shall  not  be 
properly  maintained  by  the  State,  or  any  subdivision  thereof. 
The  Secretary  of  Agriculture  is  also  authorized  temporarily 
to  decline  to  issue  warrants  under  this  Act  upon  failure 
on  the  part  of  any  State,  or  its  State  highway  department, 
to  comply  with  the  provisions  of  this  Act  or  upon  breach  of 
agreement  made  with  him  pursuant  to  this  Act;  and  finally 
to  decline  to  issue  such  warrants  if,  within  three  months  after 
he  has  given  notice  in  writing  to  the  State  highway  depart- 
ment, such  failure  be  not  corrected  or  such  breach  be  not 
remedied  to  his  satisfaction.  If  he  withhold  an  apportion- 
ment or  finally  decline  to  issue  a  warrant  under  this  section, 
the  Secretary  of  Agriculture  shall  certify  the  reasons  there- 
for to  the  Secretary  of  the  Treasury  and  to  the  State  highway 
department  before  tlie  close  of  the  fiscal  year  in  which  such 
action  is  taken  and  shall  report  the  same  to  the  next  regular 
session  of  Congress. 

"Sec.  8.  That  there  is  hereby  appropriated  and  made 
available  until  expended,  out  of  any  moneys  in  the  National 
Treasury  not  otherwise  appropriated,  the  sum  of  $1,000,000 
for  the  fiscal  year  ending  June  thirtieth,  nineteen  hundred 
and  seventeen,  and  each  fiscal  year  thereafter,  up  to  and 
including  the  fiscal  year  ending  June  thirtieth,  nineteen 
hundred  and  twenty-six,  in  all  $10,000,000,  to  be  available 
until  expended  under  the  supervision  of  the  Secretary  of 
Agriculture,  upon  request  from  the  proper  officers  of  the 
State,  Territory,  or  county  for  the  survey,  construction,  and 
maintenance  of  roads  and  trails  within  or  only  partly  within 
the  national  forests,  when  necessary  for  the  use  and  develop- 
ment of  resources  upon  which  communities  within  and  ad- 
jacent to  the  national  forests  are  dependent;  Provided, 
That  the  State,  Territory,  or  county  shall  enter  into  a  co- 
operative agreement  with  "the  Secretary  of  Agriculture  for 
the  survey,  construction  and  maintenance  of  such  roads  or 
trails  upon  a  basis  equitable  to  both  the  State,  Territory, 
or  county  and  the  United  States;  and  provided  also  that  the 
aggregate  expenditures  in  any  State,  Territory  or  county 
shall  not  exceed  ten  per  centum  of  the  value,  as  determined 
by  the  Secretary  of  Agriculture,  of  the  timber  and  forage 
resources  which  are  or  will  be  available  for  income  upon  the 
national  forest  lands  within  the  respective  county  or  coun- 
ties wherein  the  roads  or  trails  will  be  constructed;  and  the 
Secretary  of  Agriculture  shall  make  annual  report  to  Con- 
gress of  the  amounts  expended  hereunder. 

"That  immediately  upon  the  execution  of  any  cooperative 
agreement  hereunder  the  Secretary  of  Agriculture  shall  notify 
the  Secretary  of  the  Treasury  of  the  apiount  to  be  expended 
by  the  United  States  within  or  adjacent  to  any  national 
forest  thereunder,  and  beginning  with  the  next  fiscal  year 
and  each  fiscal  year  thereafter  the  Secretary  of  the  Treas- 
ury shall  apply  from  any  and  all  revenues  from  such  forest 
ton  per  centum  thereof  to  reimburse  the  United  States  for 
expenditures  made  under  such  agreement  until  the  whole 
amount  advanced  under  such  agreement  shall  have  Iicen 
returned  from  the  receipts  from  such  national  forest. 

"Sec.  9.  That  out  of  the  appropriations  made  by  or  under 
this  Act  the  Secretary  of  Agriculture  is  authorized  to  em- 
ploy such  assistants,  clerks  and  other  persons  in  the  city 
of  Washington  and  elsewhere,  to  be  taken  from  the  eligible 
lists  of  the  Civil  Service  Commission,  to  rent  buildings 
outside  of  the  city  of  Washington,  to  purchase  such  sup- 
plies, material,  equipment,  office  fixtures  and  apparatus,  and 
to  incur  such  travel  and  other  expense  as  he  may  deem  neces- 
sary for  carrying  out  the  purposes  of  this  Act. 
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"Sec.  10.  That  the  Secretary  of  Agriculture  is  authorized 
to  make  rules  and  regulations  for  carrying  out  the  provisio.ns 
of  this  Act. 

"Sec.  11.  That  this  Act  shall  be  in  force  from  the  date 
of  its  passage." 


The 


'Mysteries'*  of  Concrete  Road 
Construction 


That  a  "lack  of  thoroughness  in  the  American  people,  plus 
shortsightedness  of  the  cement  manufacturers  in  not  more 
actively  discouraging  inferior  workmanship"  is  the  reason 
for  what  he  terms  the  "mysteries"  of  concrete  road  construc- 
tion, was  the  conclusion  reached  by  President  W.  H.  Reed 
of  the  Washington  State  Association  of  County  Commis- 
sioners in  a  paper  presented  at  the  Road  Builders'  Institute 
held  at  the  University  of  Washington  at  Seattle  last  month. 

The  paper  as  a  whole  is  an  interesting  discussion  of  cer- 
tain details  of  the  methods  of  constructing  cement  concrete 
roads.  These  are  designated  as  "mysteries",  by  President 
Reed  and  are  considered  under  the  following  heads:  Sub- 
grade,  one-  or  two-course  concrete,  mineral  aggregate,  time 
of   mixing,   steel   plates,   curing   and   protection,   and    cracks. 

Under  each  of  these  headings  President  Reed  discussed 
the  subject  at  some  length,  pointing  out  differences  in  the 
practice  of  various  engineers  and  in  their  opinions  as  to  the 
proper  methods  of  construction. 

In  discussing  subgrade.  President  Reed  pointed  out  the 
divergent  views  as  to  cross  section  held  by  various  road 
builders.  The  "mystery"  in  this  case,  according  to  Presi- 
dent Reed,  is  that  at  this  time  highway  engineers  of  acknowl- 
edged ability  differ  as  to  whether  the  subgrade  should  be 
crowned  or  flat,  while  some  even  advocate  a  dished  sub- 
grade. 

Under  the  heading,  "one-  or  two-course  concrete,"  Pres- 
ident Reed  stated  that  until  recently  the  leading  highway 
engineers  of  the  country  had  recommended  two-course  pave- 
ments and  that  until  the  holding  of  the  Second  National 
Conference  on  Concrete  Road  Building  at  Chicago  this  year 
no  gathering  of  engineers  had  been  willing  to  declare  itself 
on  this  question.  After  quoting  a  resolution  passed  by 
that  gathering  to  the  effect  that  the  one-course  method  of 
construction  should  be  followed  when  the  materials  most 
readily  available  are  such  as  to  give  good  construction  in 
a  one-course  pavement.  President  Reed  asked  why  this  was 
not  commonly  known  long  ago. 

The  point  made  by  President  Reed  in  the  consideration  of 
the  mineral  aggregate  was  the  grading  of  the  material  for 
the  purpose  of  reducing  the  voids.  He  pointed  out  that  while 
for  a  number  of  years  a  grading  giving  a  very  small  per- 
centage of  voids  had  been  used  in  the  construction  of 
bitumen  bound  stone  roads,  engineers  had  only  recently  ap- 
plied the  same  principle  to  the  construction  of  cement  con- 
crete pavements. 

The  time  of  mixing  of  concrete  for  paving  construction, 
according  to  President  Reed,  has  been  the  subject  of  wide 
difference  in  opinion.  He  stated  that  until  recently  no  at- 
tempt had  been  made  to  determine  the  economical  length 
of  time  of  mixing,  although  the  knowledge  was  easily  ob- 
tainable through  tests.  He  cited  work  by  the  State  Highway 
Department  of  Pennsylvania  and  by  the  builders  of  the 
Coleman  du  Pont  Road  in  requiring  mixing  for  lyi  minutes. 
In  this  connection  he  referred  to  experiments  made  under 
the  direction  of  the  Pennsylvania  State  Highway  Depart- 
ment leading  to  the  adoption  of  lyi  minutes  as  the  time 
for  mixing  on  one  piece  of  work,  and  also  to  the  specifica- 
tion of  the  same  length  of  time  for  mixing  on  the  Coleman 
du  Pont  Road  in  Delaware. 

Steel  protection  plates  for  joints  in  concrete  pavements 
were   not   favored   by    President   Reed.     In   considering  this 


point  he  again  quoted  the  resolutions  adopted  at  the  Second 
National  Conference  on  Concrete  Road  Building,  which,  he 
stated,  were  to  the  effect  that  the  tendency  of  present  prac- 
tice is  toward  the  omission  of  metal  protection  plates  for 
joints,  and  pointed  out  that  this  matter  had  been  the  subject 
of  much  difference  of  opinion. 

That  the  usual  time  for  closing  a  newly  built  concrete 
pavement  to  traffic  is  too  short  was  the  belief  of  President 
Reed.  He  pointed  out  the  difficulty  of  keeping  a  road  closed 
for  a  sufficient  length  of  time  because  of  the  insistence  of 
the  public  on  using  pavements  as  soon  as  completed,  but 
held  that  at  least  60  days  should  be  allowed  for  the  proper 
curing  of  the  concrete. 

In  discussing  cracks  in  concrete  pavements,  President 
Reed  referred  to  reports  by  several  engineers  on  concrete 
pavements  of  varying  ages  which  did  not  show  cracks.  He 
also  quoted  a  statement  to  the  effect  that  it  is  coming  to  be 
the  belief  of  practically  all  highway  engineers  that,  given 
good  foundation  and  drainage,  the  most  common  cause  of 
cracking  is  the  use  of  too  much  water  in  the  mixture.  Mr. 
Reed  inquired  why  it  had  taken  so  long  for  highway  en- 
gineers to  begin  to  realize  this. 


Engineers  for  Road  Builders 

The  desirability  of  placing  road  work  under  the  charge  of 
engineers  was  emphasized  in  a  paper  read  by  William  Kelly. 
Chairman  of  the  Board  of  County  Road  Commissioners  of 
Dickinson  County,  Michigan,  at  the  1916  session  of  the  Short 
Course  in  Highway  Engineering  given  under  the  auspices 
of  the  University  of  Michigan. 

The  opening  paragraph  of  Commissioner  Kelly's  paper 
was  as  follows: 

"Road  building  is  an  engineering  operation.  The  time 
has  gone  by  when  the  building  of  our  roads  can  be  left 
to  men  who  do  not  know  present  day  requirements,  the 
nature  of  road  materials,  and  modern  methods  of  utilizing 
them." 

The  main  portion  of  the  paper  was  taken  up  by  a  dis- 
cussion of  some  of  the  common  faults  in  road  building  by. 
laymen  and  a  resume  of  some  of  the  principles  to  be  ob- 
served in  the  location  and  construction  of  country  roads. 
Commissioner  Kelly  pointed  out  that  while  his  discussion 
contained  nothing  new  as  regards  methods,  the  points 
brought  out  served  to  emphasize  the  statement  made  at  the 
beginning  of  the  paper,  that  road  building  is  an  engineering 
operation.  It  necessarily  follows,  according  to  Commissioner 
Kelly,  that  the  work  should  be  in  charge  of  engineers. 

"This,"  he  said,  "does  not  mean  that  road  building  can 
be  learned  from  books  alone  nor  does  it  mean  necessarily 
that  a  man  must  have  a  college  degree.  Many  engineers 
have  never  has  such  opportunities  as  this  and  other  uni- 
versities and  colleges  offer.  But  it  does  mean  that  a  man 
must  have  a  knowledge  of  the  fundamental  principles  in- 
volved, he  must  be  conversant  and  in  touch  with  practice 
elsewhere  and  above  all  have  that  inquiring  and  analytical 
attitude  of  mind  which  is  the  distinctive  characteristic  of 
an  engineer." 

Commissioner  Kelly  said  that  he  believed  that  the  most 
important  duty  of  county  road  commissioners  was  the  selec- 
tion of  the  engineer  to  be  the  executive  officer — the  operat- 
ing head  of  the  organization  in  charge  of  all  field  work. 
Commissioner  Kelly  also  stated  that  it  had  always  been 
his  belief  that  in  every  county  there  could  be  found  three 
men  sufficiently  interested  in  securing  good  roads  to  serve 
as  commissioners  for  a  nominal  salary,  and  who  would  ex- 
pect their  principal  reward  to  be  the  satisfaction  of  im- 
proving the  facilities,  enhancing  the  wealth  and  increasing 
the  pleasure  of  the  community  which  they  served. 
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The  Operation  and  Care  of  the  Road  Roller* 

By  W.  HUBER     Assoc.  M.  Can.  Soc.  C.  E. 

The  roller  engineer  to  make  a  success  of  his  work  must 
be  more  than  merely  a  good  engineer;  he  must  be  a  man 
of  intelligence  and  good  judgment,  for  the  speed  at  which 
the  work  will  proceed  and  the  quality  of  the  finished  work 
will  largely  depend  on  him.  He  must  be  a  student  of  his 
work,  for,  regardless  of  whatever  instruction  he  may  receive, 
his  greatest  source  of  knowledge  will  be  his  own  experience. 
He  must  be  able  to  detect  his  own  mistakes  and  to  correct 
them,  and  he  must  be  ever  on  the  alert  to  discover  better 
and  shorter  ways  of  doing  many  of  the  things  which  are  a 
part  of  his  work.  Observation,  more  than  anything  else, 
if  he  is  the  right  kind  of  man,  will  teach  him  correct  methods 
and  enable  him  to  work  toward  greater  efficiency.  The 
majority  of  roller  engineers  on  our  country  roads  are  re- 
cruited from  the  ranks  of  threshing  and  traction  engineers, 
and  while,  as  a  rule,  fairly  well  versed  in  the  art  of  running 
an  engine  and  keeping  it  in  repair,  will  require  considerable 
instruction  and  experience,  before  they  can  be  considered 
efficient  roller  operators.  There  is  much  more  in  operating 
a  road  roller  than  merely  running  it  up  and  down  the  road, 
and  only  a  man  who  has  mastered  the  details  of  the  work 
can  be  expected  to  do  it  with  any  degree  of  efficiency. 

Having  secured  an  engineer  who  can  properly  handle  the 
roller,  his  first  duty  will  be  to  see  that  it  is  put  into  good 
condition  and  kept  there.  Efficient  rolling  can  be  done  only 
with  a  machine  which  is  maintained  in  a  maximum  state  of 
serviceability,  and  to  that  end  any  breaks  or  leaks  should  be 
given   prompt  attention. 

A  common  cause  of  inferior  rolling  is  worn  wheels.  Where 
the  faces  of  the  rear  rolls  become  rounded,  as  they  will  in 
time,  particularly  when  rolling  narrow  stone  roads  with 
high  crowns,  the  work  of  consolidating  the  stone  will  be 
somewhat  retarded,  since  the  rounded  edges  of  the  rolls 
will  tend  to  cause  small  ridges  in  the  stone  which  must  later 
be  smoothed  out  with  another  section  of  the  face  of  the  rolls. 
A  commendable  feature  of  some  makes  of  rollers  is  the 
fact  that  the  rims  of  the  rear  rolls  are  detachable  from  the 
spokes  and  may  be  renewed  without  removing  the  hubs  and 
spokes  from  the  axles.  In  such  cases  the  renewal  of  the 
rims  is  much  less  expensive  than  the  purchase  of  entire  new 
wheels. 

To  secure  long  life  of  a  roller,  as  well  as  of  any  machine, 
lubrication  must  be  carefully  looked  after.  Only  the  best 
oil  should  be  used,  and  this  is  particularly  true  of  the  selec- 
tion of  cylinder  oil.  The  very  best  is  none  too  good  since 
an  inferior  oil  which,  while  it  may  appear  the  same  as  the 
more  expensive  article,  will  not  stand  the  high  temperatures 
developed  in  a  steam  cylinder,  is  little  better  than  none  at 
all,  and  will  sooner  or  later  cause  trouble  by  the  cutting  of 
cylinders  and  valves. 

Most  up-to-date  rollers  are  now  supplied  with  a  positive 
feed  lubricator  for  the  cylinders  in  the  form  of  a  pump 
operated  by  the  crosshead,  which  forces  oil  into  the  cylinders 
whenever  the  engine  is  running.  As  soon  as  the  engine 
stops  the  flow  of  oil  also  ceases.  There  is  no  danger  of 
damage  to  the  cylinders  through  the  engineer's  forgetting 
to  start  the  lubricator;  neither  is  there  any  waste  through 
his  failure  to  shut  it  off  when  the  engine  stops.  In  the  case 
of  older  machines  if  this  is  not  part  of  the  equipment  it  will 
pay  to  purchase  one  and  have  it  attached. 

It  is  hardly  necessary  to  mention  the  desirability  of  keep- 
ing the  engine  running  quietly,  since  almost  the  first  test 
of  an  engineer  is  the  condition  in  which  his  engine  is  run- 
ning, and  ordinary  self-respect  will  usually  induce  him  to 
give  this  part  of  his  duties  the  attention  it  deserves.    It  may 


be  said,  however,  that  an  engine  in  which  knocking  may  be 
detected  in  every  bearing  is  almost  an  infallible  sign  of  an 
incompetent   engineer. 

The  boiler  portion  of  the  roller  will  require  as  much  care 
as  the  engine,  closer  attention,  in  fact,  being  necessary,  since 
defects  are  not  so  apparent,  and  neglect  may  bring  more 
serious  consequences.  A  clean  boiler  is  the  first  essential. 
Unfortunately  there  is  often  no  choice  but  to  use  whatever 
water  is  available,  which  in  many  cases  is  far  from  pure. 
The  only  remedy  is  frequent  blowing  off  of  the  boiler  and 
washing  at  intervals,  depending  on  the  quality  of  water  used. 
No  matter  how  pure  the  water  may  appear,  a  portion  of  the. 
contents  of  iUe  boiler  should  be  blown  off  every  day  or 
oftener,  which  will  remove  much  of  the  sediment  before  it 
can  become  hard.  The  blowing  off  should  be  supplemented 
by  frequent  washing,  and  this  may  best  be  accomplished 
by  using  a  short  length  of  hose  in  conjunction  with  the 
pump  on  the  water  wagon.  With  an  assistant  to  handle  the 
pump  the  engineer  can  accomplish  the  work  quickly  and 
thoroughly,  and  in  addition  to  lightening  his  work  of  firing, 
will  have  the  satisfactory  assurance  that  the  rriachinery  in  his 
care  is   not   depreciating  faster   than  it   should. 

Neither  should  it  be  necessary  to  mention  that  the  tubes 
of  the  boiler  should  be  kept  clean,  since  the  engineer's  own 
interest  lies  in  so  doing.  Clean  boiler  tubes  mean  easier 
firing  and  more  economical  coal  consumption. 

Having  worked  faithfully  all  summer  the  roller  has  earned 
a  comfortable  rest  for  the  winter.  This  can  not  be  obtained 
in  an  open  field  with  no  protection  except  its  own  curtains. 
The  cost  of  a  roller  is  too  high  to  permit  deterioration  during 
the  winter  months  for  no  reason  other  than  lack  of  a  suitable 
shelter.  If  a  barn  or  shed  can  not  be  secured  for  housing 
the  large  machinery,  a  substantial  covering  of  rough  lumber 
may  be  constructed  at  a  small  cost,  and  the  lumber  may  be 
resold  in  the  spring  for  part  of  its  original  cost,  or  stored 
for  use  the  following  winter.  There  is  a  growing  tendency 
to  provide  a  shed  for  the  express  purpose  of  storing  all 
county  machinery  during  the  winter  and  other  idle  periods, 
and  the  comparatively  low  cost  of  such  a  building  will  soon 
be  saved  in  decreased  deterioration. 


The  Chumbers  of  Commercp  of  Logan  and  Huntinston,  W. 
v^a.,  are  iirgingr  the  construction  of  a  highway  between  the 
two   places. 

A  <;oo<l  RoailB  AxKOolatlon  has  recently  been  formed  in  the 
Province  of  Santo  Domingo,  Dominican  Republic.  According 
to  the  "Bulletin  of  the  Pan-American  Union."  the  organization 
Is  composed  of  aKrlcultiirall.sts,  and  has  for  its  object  the 
promotion    of    better    roads    throughout    the    province. 


•From  a  paper  of  the  Bame  title  presented  at  the  Second 
Conference  on  Road  Conntructlon  for  County  Rond  Superin- 
tendents  and    p;n»rlneer«,    Toronto.    Ont..    February,    191C. 


Plan*  for  Repovlngr  the  ftiieennlioro  BrIdKe  at  New  York 
City  have  been  approved  and  an  appropriation  for  the  work 
has  been  voted.  The  old  pavement  consisted  of  4-in.  wood 
blocks  laid  on  a  Mi-in.  cement  and  sand  cushion  resting  on  a 
1:3:6  concrete  foundation,  laid  on  the  buckle  plates  of  the 
floor  system.  By  1911,  after  the  pavement  had  been  in  service 
for  something  over  two  years,  the  pavement  had  become  very 
uneven,  and  an  investigation  was  undertaken  to  determine 
the  cause  of  the  failure.  It  was  found  that  the  principal 
cause  was  the  deflection  of  the  buckle  plates.  Since  that  time 
the  matter  has  been  studied  carefully  and  a  plan  finally  de- 
veloped. A  detailed  explanation  of  the  matter  was  made  by 
K.  A.  Byrne,  then  Assistant  Chief  Kngineer  of  the  Departmeni 
of  Bridges  (now  Chief  Engineer),  in  a  discussion  at  the 
eleventh  annual  convention  of  the  American  Road  Builders' 
Association,  held  at  Chicago,  Til.,  in  December.  1914.  Mr. 
Byrne  continued  his  investigations  and  is  the  designer  of  the 
method  which  It  Is  now  proposed  to  use.  The  method  of 
construction  to  be  followed  In  the  repaving  of  the  bridge  In- 
cludes the  riveting  of  steel  angles  to  the  flat  portions  of  the 
buckle  plates,  the  laying  of  3xl2-in.  planks  over  the  string- 
'<r8,  and  the  use  of  3-ln.  paving  blocks  Instead  of  4-in. 
blocks.  Drainage  is  provided  by  grooves  under  the  wood 
blocks  leading  to  galvanized  Iron  thimbles  which  extend  ver- 
tically upward  from  the  drainage  holes  at  the  lowest  portions 
of  the  buckle  plates.  A  1:2 ;4  concrete  will  be  used  in  the 
new  work, 
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The  New  Route   Between    Pittsfield  and  Huntington, 

Massachusetts 


By  G.  R. 

One  of  the  finest  pieces  of  road  improvement  in  western 
Massachusetts  is  the  newly  constructed  state  aid  road  be- 
tween Pittsfield  and  Huntington  by  way  of  Peru  Hill.  The 
road  shortens  the  route  between  Pittsfield  and  Springfield 
by  about  twelve  miles  and  does  away  with  the  necessity 
of  making  the  trip  by  way  of  the  "Jacob's  Ladder"  route. 
This  route  has  'been  unsatisfactory  for  automobile  travel 
because  of  the  condtion  of  the  roads  in  the  spring  and  be- 
cause  at   all   times   of  the   year  it  is   very  windy. 

The  new  route,  while  a  scenic  road  that  will  take  a  large 
amount  of  tourist  travel,  is  at  the  same  time  of  consider- 
able economic  value  as  portions  of  it  carry  heavy  com- 
mercial traffic. 

The  new  route  leads  out  from  Pittsfield  over  Tyler  St. 
and   Dalton   Ave.    passes   through    Dalton,   thence   to  Hins- 


SMITH 

including  hauling  was  about  $1  per  cu.  yd.  In  Fig.  IV  is 
shown  a  pile  of  the  stone  used. 

In  Fig  II  is  shown  a  portion  of  the  road  at  Hinsdale.  This 
is  also  of  macadam,  of  the  same  construction  as  that  of 
the  section  shown  in  Fig.  I. 

A  section  of  road  of  telford  construction  on  Peru  Hill 
is  shown  in  Fig.  III.  The  road  over  the  hill  has  been  in 
bad  condition  for  a  number  of  years.  The  grade  of  the 
old  road  varied  from  20  to  24  per  cent,  and  the  soil  was  a 
mixture  of  yellow  clay  and  sand.  Ordinarily  it  was  very 
late  in  the  spring  before  the  frost  was  entirely  out  of  the 
roadbed,  with  the  result  that  the  road  was  impassable 
until  early  summer.  As  soon  as  the  roadbed  thoroughly 
dried  out,  the  sand  became ,  almost  as  troublesome  as  the 
mud  in  the  spring.    The  mixture  of  fine  sand  and  dried  clay 


i'lg.    1. — Macadam   section  near   Dalton.  Fig.    2. — Macadam   section   at  Hinsdale.  Pig.    3. — Telford   section   on  Peru   Hill. 

VIEWS  ON  THE  NEW  ROUTE  BETWEEN  PITTSFIELD  AND      HUNTINGTON,    MASS. 


dale  and  thence  over  Peru  Hill  to  Huntington  where  it 
joins  the  state  road  to  Westfield  and  Springfield.  A  view 
on  a  3-mile  section  of  macadam  which  passes  through  Dal- 
ton is  shown  in  Fig  1.  This  macadam  is  built  in  accordance 
with  the  standard  specifications  of  the  Massachusetts  High- 
way Commission.  The  roadway  consists  of  a  foundation 
course  of  stone  passing  a  2-in.  screen,  rolled  to  a  thick- 
ness of  8  ins.,  and  a  wearing  course  2  ins.  deep.  The  wear- 
ing surface  consists  of  stone  of  the  same  size  as  that  in 
the  foundation  course,  mixed  with  No.  6  tar  distillate, 
spread,  raked,  and  rolled  to  the  required  thickness.  In 
general,  an  excavation  was  made  to  a  depth  of  about  12 
ins.  at  which  depth  a  sound  subgrade.  was  usually  secured. 
Where  soft  soil  was  encountered,  telford  was  put  down. 

This  particular  section  of  road  carries  a  heavy  traffic, 
including  some   heavy   motor   trucking. 

The  stone  used  for  both  telford  and  macadam  work  con- 
sisted of  bowlders  obtained  along  the  road,  most  of  it  of 
very  good  quality.  It  was  broken  in  a  crusher  driven  by 
a  gasoline  engine  and  carried  from  the  crusher  to  the 
bins  by  a  belt  conveyor.  The  bins  were  elevated  to  allow 
wagons   to   be   loaded   by   gravity.     The  cost   of   the   stone, 


covered  the  road  to  a  depth  of  from  4  to  12  ins.,  and  after  a 
rain  would  form  a  thick  mire  that  was  impassable  for  a 
heavy  car.  This  section,  which  is  about  7  miles  long,  is 
now  one  of  the  finest  pieces  of  telford  construction  in  that 
portion  of  the  state.  The  present  grade  averages  about  4 
per  cent.  The  maximum  is  9  per  cent,  except  for  a  short 
stret:ch  where  it  is  19  per  cent.  This  short  pitch  formerly 
had  a  grade  of  24  per  cent. 

In  the  improvement  of  the  road,  the  surface  soil  was 
excavated  with  road  scrapers  and  hand  labor  to  a  depth  of 
24  ins.,  at  which,  in  almost  all  places,  hardpan  or  bed-rock 
was  encountered.  The  grades  were  reduced,  the  road 
widened,  and  a  standard  telford  pavement  put  down.  The 
foundation  course  consisted  of  stones  varying  in  size  from 
8  ins.  to  2  ft.  in  diameter,  compacted  by  hand  ramming.  The 
wearing  course  consisted  of  10  ins.  of  screened  gravel  with 
a  binder  of  stone  dust.  In  various  places  it  was  necessary 
to  build  cribs  of  logs  in  sidehill  construction. 

At  one  point  the  old  road  crossed  a  narrow  strip  of  land 
dividing  Ashmere  Lake.  The  lake  is  an  artificial  body  of 
water  which  is  a  reservoir  for  the  mills  in  Dalton,  sup' 
plying  water  during  the   summer  season  when  the  flow  of 
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the  streams  is  small.  In  the  spring  it  has  an  area  of  about 
1.000  acres,  while  during  July  and  August  it  covers  not  more 
than  300  acres.  The  road  at  the  take  has  been  widened  and 
paved  with  telford,  and  a  culvert  of  sufficient  size  to  permit 
the  passage  of  boats  from  one  section  of  the  lake  to  the 
other  has  been  built.  The  culvert  has  a  depth  of  10  ft. 
from  the  bottom  of  the  floor  to  the  stream  bed,  and  a  span 
of  8  ft.  The  abutments  are  built  of  rough  dressed  blocks. 
The  floor  consists  of  a  concrete  slab  12  ins.  thick,  reinforced 
with  railroad  irons  placed  12  ins.  apart.  Views  on  the 
Ashmere  Lake  section  are  shown  in  Figs.  V  and  VI. 

The  paved  portion  of  the  road  varies  in  width,  the  aver- 
age being  about  15  ft. 


Bridge  Floors* 

BY  ALMON  H.  FULLER  t 
The  prevailing  floors  that  I  note  on  recent  first  class 
bridges  have  either  concrete  or  creosoted  plank  bases.  Six 
inches  of  reinforced  concrete  occurs  so  frequently  that  it 
can  almost  be  said  to  predominate.  The  wearing  surface 
is  occasionally  of  concrete;  more  frequently  of  brick,  wooil 
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-VIEW   OF   CUT  AND    FILL  ON  THE   .SO-C.\LLEU 
ASHMERE    LAKE     SECTION. 


KIO.  4.— VIEW  ON  THE  PITTSFIELD-HUNTINGTON  liOAD 
SHOWING  PILE  OF  STONE  USED  IN  CONSTRUCTION. 

block,  asphalt  or  other  paving  material.  There  is  no  ques- 
tion but  that  this  makes  a  most  excellent  floor.  There  is 
a  question,  however,  whether  it  is  economical  to  provide 
trusses  to  carry  all  of  this  weight.  At  any  rate,  an  investi- 
gation of  possible  substitutes  is  in  order. 

Four  inches  of  creosoted  plank,  covered  with  3  to  4  ins. 
of  creosoted  wood  block,  makes  a  very  satisfactory  and 
durable  bridge  floor.  Under  the  prevailing  prices  this  will 
cost  more  than  a  concrete  base  with  any  of  the  prevailin,^ 
wearing  surfaces.  It  will  weigh  so  much  less  than  the  heavier 
floors,  however,  that  a  decided  saving  in  total  cost  of  the 
structure  is  effected.  The  greatest  objection  to  the  creosote:! 
floor  that  has  been  brought  to  my  attention  is  the  danger 
of  fire.  This  has  been  so  serious  in  a  few  instances  that 
it  seems  necessary  to  consider  the  relation  between  the 
location  of  the  bridge  and  the  possibility  of  fire  before  de- 
ciding to  use  it.  It  seems  to  me  to  be  a  challenge  to  the 
timber  men  to  develop  a  protective  agency  that  has  fire  re- 
sisting qualities.  With  this  accomplished,  the  wooden  floor 
offers  great  possibilities. 

The    Illinois    State    Highway    Commission    is    using   with 


satisfaction,  a  floor  consisting  of  a  y^-\\\.  wearing  surface  of 
small  gravel  and  bituminous  material  laid  upon  a  3-in.  creo- 
soted timber  floor.  This  is  reported  to  weigh  about  26  lbs. 
per  sq.  ft.  as  against  32  lbs.  per  sq.  ft.  for  the  standard 
creosoted  floor,  and  in  the  neighborhood  of  100  lbs.  per  sq. 
ft.  .for  the  pavement  with  concrete  base. 

It  is  not  the  purpose  in  this  paper  to  discuss  comparative 
weights  or  costs;  but  it  may  be  well  to  illustrate  the  above 
discussion  in  regard  to  the  effect  of  the  floors  upon  the 
weight  and  cost  of  structures  by  a  few  examples.  Using 
the  "ordinary  highway  bridge"  with  100  lbs.  per  sq.  ft.  live 
load,  16-ft.  roadway,  and  3-in.  plank  floor  as  a  basis  for 
comparison,  the  steel  in  a  bridge  designed  for  the  same  load 
with  an  8-in.  creosoted  floor  will  weigh  from  IS  to  25  per 
cent,  more  and  the  total  cost  will  be  from  35  to  50  per 
cent,  greater.  For  a  100-lb.  paved  floor  the  excess  weight  of 
the  steel  will  be  from  55  to  65  per  cent,  and  the  excess  cost 
from  70  to  85  per  cent.  For  furtlier  illustration  it  may  be 
considered  that  the  superstructure  of  the  100-ft.  spans  for  the 
three  conditions  above  will  cost  somewhere  in  the  neighbor- 
hood of  $1,500,  $2,200  and  $2,800  respectively;  and  the  corre- 


•Prom  a  pat)er  entitled  "HlKhway  Brldfces,"  read  at  the  Road 
Bttllders*  Inntltute  held  at  the  Unlveralty  of  Washington, 
Settle.    Wash.    May    1-2.    1»16. 

fDear    <:.^t,..,,.  Qf   EnKlneerlnK.   T'nlveralty  of  Washington. 
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-VIEW     ON     THE     TITTKFIELD-HUNTINGTON 
ROAD    AT    ASHMERE    LAKE. 
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sponding  figures   for  the  200-ft.   span  are  $5,000,  $7,000  and 
$9,000. 


Draggers,  as  Well  as  "Boosters" 

BY  M.  COVERDELL 

With  that  "show  me"  spirit  which  has  made  their  native 
state  famous,  Missouri  women  have  demonstrated  that  they 
lielieve  in  doing  whatever  is  worthy  of  being  "boosted,"  and 
in  so  doing  have  put  their  husbands  and  sweethearts  to  shame 
on  the  good  roads  proposition,  as  shown  by  the  accom- 
panying illustration. 

With  the  growing  popularity  of  better  highways,  "good 
roads  days,"  or  "road  dragging  days"  have  become  quite  the 
"style"  out  in  Missouri  during  the  past  three  or  four  years, 
especially  during  the  spring  months,  when  dragging  is  most 
effective.  This  season,  however,  the  campaign  for  better 
roads  was  inaugurated  earlier  than  usual,  and  presented  a 
decided  departure  from  established  customs,  when  an  army  of 
Worth  County  women,  thirteen  weak  (?),  mounted  on  road 
drags,  swung  into  Grant  City,  the  county  seat,  a  few 
weeks  ago. 

These  enterprising  farm  women,  who  are  banded  together 
in  a  secret    organization     for    rural    improvement,    had    as- 


and  Perry  Counties.  At  the  end  of  the  day,  the  governor 
issued  the  following  statement: 

"I  want  to  thank  the  good  people  of  Pennsylvania  for  the 
splendid  assurance  they  gave  to  make  our  second  'state-wide 
good  roads  days'  successful.  I  am  gratified  at  the  results 
I  saw  in  the  countries  I  visited  today.  Particularly  impres- 
sive was  the  spirit  of  cooperation  everywhere  noticed,  for 
such  helpful  consideration  on  the  part  of  our  people  can- 
not but  make  for  better  roads  in  our  Commonwealth  and  a 
better  understanding  of  the  necessity  for  the  care  of  our 
highways. 

"One  thing  attracted  my  attention  especially  in  commun- 
ities where  the  men  and  boys  were  working  to  improve  the 
highways,  the  women  and  children  were  tidying  up  the 
homes  by  whitewashing  the  fences,  cleaning  up  the  yards, 
fixing  the  gardens  and  front  lawns  and,  generally,  doing 
their  full  share  toward  improving  the  appearance  of  the 
homes." 


NEWS  NOTES 


WOMEN   OF    WORTH   COUNTY,    MISSOURI,    AT    GRANT 
CITY    WITH   THEIR   ROAD   DRAGS 

sembled  several  miles  out  in  the  country,  and  had  dragged 
the  roads  into  town  before  their  husbands  and  sweethearts 
were  aware  of  their  intentions  or  movements. 

The  fair  road  draggers  took  the  town  by  storm.  Business 
men  saw  that  they  wanted  for  nothing  dainty  and  refreshing 
in  the  line  of  "eats"  and  soft  drinks;  the  Commercial  Club 
treated  and  entertained  them;  their  teams  were  decorated 
witli  "Old  Glory,"  and  the  entire  outfit  was  lined  up  on 
Main  Street  for  a  picture. 

Later,  the  husbands  and  sweethearts  of  the  fair  draggers 
drove  into  town  over  the  freshly  dragged  roads  and  pro- 
nounced them  as  good  as  (or  maybe  a  trifle  better  than)  if 
the   men   themselves   had   done   the   good   work. 


I 


Governor  Brumbaugh  of  Pennsylvania  Works 
on  the  Roads 

Although  rain  interfered  with  road  work  in  some  localities, 
the  second  annual  Good  Roads  Day  in  Pennsylvania,  on 
May  25,  was  marked  by  a  spirit  of  cooperation  and  a  great 
amount  of  useful  work  was  accomplished. 

Governor  Brumbaugh  and  a  party  of  officials  of  the  State 
Highway  Department,  headed  by  Second  Deputy  Commis- 
sioner George  H.  Biles  and  W.  R.  D.  Hall,  Statistician  of 
the   department,   worked   all   day  on   the   roads   of  Dauphin 


The  HeavinK  of  Pavements  in  Cltiea  of  the  North^veHt  dur- 
ing the  early  part  of  this  year  caused  considerable  difficulty. 
According  to  reports,  the  heaving  was  caused  by  the  freezing 
of  water  which  collected  along  the  rails  of  street  railway 
tracks,  all  of  the  trouble  being  on  streets  in  which  tracks  were 
situated.  The  pavements  affected  "were  sheet  asphalt  and  yari- 
ous  block  payments,  little  if  any  difference  being  found  in 
the   manner   or   degree   in   which  they  suffered. 


A  Neiv  Street  Lilgrhtlng;  System  In  the  City  of  Milwaukee, 
Wis.,  has  been  partially  completed  during  the  past  winter. 
The  work  will  be  finished  during  1917  and  the  total  cost  will 
be  about  $1,250,000.  The  installation  of  the  system  was  under- 
taken after  one  of  the  most  thorough  Investigations  ever 
made  of  a  street  lighting  problem.  The  new  lamps  include 
both  electric  and  gas  units,  both  of  improved  types.  One  of 
the  outstanding  features  of  the  new  system  is  that  its  design 
contemplates  uniform  illumination.  Another  is  that  the  lamps 
are  placed  as  high  above  the  streets  as  practicable. 


A  Fifty  Per  Cent.  Improvement  in  the  Condition  of  Karth 
RonilH  by  Means  of  the  I'atrol  System  is  reported  from  Clay- 
ton County,  Iowa.  The  county,  which  is  in  the  northeastern 
portion  of  the  state,  and  on  the  Mississippi  River,  has  an  el- 
evation of  from  600  to  1,250  ft.  above  sea  level.  The  soil  Is 
very  largely  a  light  clay  which  washes  easily  and  drains  rap- 
idly. The  total  road  mileage  in  the  county  is  1,350  of  which 
226  are  comprised  in  the  county  system.  The  patrol  system  Is 
used  on  the  entire  mileage  of  the  county  roads.  The  average 
length  of  each  patrol  was  formerly  10  miles,  but  during  tha 
past  season  was  reduced  to  7  miles  in  some  parts  of  the 
county.  The  supervisors  select  the  patrolmen  who  contract 
with  the  county  to  drag  the  roads  at  the  time  and  place  desig- 
nated by  the  supervisors  or  the  engineer.  During  1915  the 
total  cost  of  dragging  on  the  county  system  was  56.5  cts.  per 
mile  per  round  trip,  which  is  less  than  the  amount  paid  for 
similar  work  in  the  average  county  In  the  state. 


The  Necessity  for  AdJnstlnK  Curb  and  Sidewalk  Grades  to 
lilxistinK  Conditions  was  emphasized  by  M.  E.  Chamberlain  In 
a  recent  paper  read  before  the  Minnesota  Surveyors'  and  En- 
gineers' Society.  Mr.  Chamberlain  pointed  out  that  the  es- 
tablishment of  such  grades  on  sidehill  streets  is  often  a  per- 
plexing problem,  and  that  the  solutions  which  have  been  found 
nave  sometimes  involved  amazing  extremes.  It  Is  not  neces- 
sary, according  to  Mr,  Chamberlain,  to  place  the  curb  and 
walk  at  viniform  elevations  above  the  roadway,  although  this 
is  sometimes  done.  Where  necessary,  according  to  Mr.  Cham- 
berlain, a  20  per  cent,  slope  from  the  curb  to  the  walk  is  not 
objectionable.  He  also  pointed  out  that  in  hilly  towns  steps 
are  occasionally  necessary  in  sidewalks,  and  that  in  designing 
these  It  should  be  remembered  th.it  walking  on  the  street  is 
usually  more  rapid  than  indoor  walking  and  consequently  the 
tread  of  sidewalk  steps  should  be  considerably  greater  than 
those  for  stairs  within  buildings.  He  said  that  15  ins.  was  a 
practical  width,  and  that  the  risers  could  be  approximately 
6  Ins. 
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Through  the  courtesy  of  the  publisher  of  "Good  Roads," 
this  page,  each  month,  is  devoted  to  the  use  of  the  American 
Road  Builders'  Association.  It  is  solely  in  the  interests  of  the 
Association,  and  it  is  the  desire  of  the  Executive  Committee  that 
all  members  feel  that  this  space  is  their  own,  and  that  they 
contribute  freely  to  it,  not  only  as  regards  anything  concerning 
the  Association  itself,  but  also  that  which  will  further  the  good 
roads  movement.  Besides  the  official  announcements  of  the 
Association,  there  will  appear  on  the  page  contributions  by 
members,  items  of  news  concerning  the  Association  activities 
and  personal  notes  about  its  members.  All  contributions  should 
b*  sent  to  the  headquarters  of  the  Association  at  150  Nassau 
Street,  New  York,  N.  Y. 

Executive  Committee: 
Nelson  P.  Lewis 
A.  IV.  Dean 
E.  L.  Powers 

Special  Meeting  of  the  Association 

A  special  meeting  of  the  Association  will  be  held  at  the 
headquarters,  150  Nassau  St.,  New  York,  N.  Y.,  at  4:00  p.  m. 
on  Friday,  June  9. 

The  principal  business  to  come  before  the  meeting  will  be 
the  canvassing  of  ballots  which  were  sent  out  some  time 
ago  for  a  vote  on  a  proposed  amendment  to  the  constitu- 
tion. The  amendment  is  designed  to  bring  the  terms  of 
office  of  the  present  officers  into  conformity  with  the  con- 
ditions brought  about  by  the  change  made  this  year  in  the 
date  of  holding  the  annual  convention.  The  proposed 
amendment  provides  that  Section  2  of  Article  VI  of  the 
constitution  shall  read  as  follows: 

"The  President,  Vica  Presidents,  Secretary  and  Treasurer 
shall  be  elected  for  one  year.  Six  Directors  shall  be  elected 
each  year  to  serve  for  three  years.  The  term  of  office  of  the 
officers  elected  for  one  year  on  February  4,  1916,  however, 
shall  end  on  the  first  Friday  in  November,  1916,  and  the  term 
of  office  of  directors  now  holding  oflfice  shall  end  on  the 
first  Friday  in  November  preceding  the  end  of  the  term  for 
which  they  have  been  elected." 


A.  R.  B.  A.  Notes 

Frank  D.  Lyon,  formerly  Deputy  State  Highway  Com- 
missioner of  New  York,  has  been  appointed  Superintendent 
of  Streets  of  Binghampton,  N.  Y. 

Dr.  Joseph  Hyde  Pratt,  State  Geologist  and  Secretary  of 
the  North  Carolina  Highway  Commission,  is  one  of  the 
speakers  on  the  program  of  the  annual  convention  of  the 
North  Carolina  Good  Roads  Association  which  will  be  held 
at  Wilmington,  N.  C,  late  this  month. 

Geo.  C.  Warren,  President  of  Warren  Brothers  Co.,  of 
Boston,  Mass.,  recently  discussed  methods  of  financing 
street  improvement,  in  an  interview  on  the  subject  of  Boston 
streets.  Extracts  from  the  interview  were  printed  in  "Good 
Roads"  for  May  27, 


J.  E.  Gillespie,  formerly  Division  Engineer  of  the  Wis- 
consin Highway  Commission  with  headquarters  at  Grand 
Rapids,  has  been  transferred  to  the  Milwaukee  Division. 

Lamar  Cobb,  State  Engineer  of  Arizona,  presented  a  paper 
on  "Federal  Aid"  at  the  annual  convention  of  the  Arizona 
Good   Road   Association   at   Phoenix   on    May    15   and    16. 

Lester  Kirschbraun,  Consulting  Engineer,  Chicago,  111.,  has 
been  retained  by  the  City  of  Beloit,  Wis.,  to  supervise  the 
carrying  out  of  the  city's  paving  program  for  the  current 
year. 

Henry  G.  Shirley,  Chief  Engineer  of  the  Maryland  State 
Roads  Commission,  has  been  invited  to  speak  at  the  com- 
ing convention  of  the  North  Carolina  Good  Roads  Associa- 
tion. 

W.  S.  Fallis,  State  Highway  Engineer  of  North  Carolina, 
is  among  those  who  are  scheduled  to  speak  at  the  com- 
ing annual  convention  of  the  North  Carolina  Good  Roads 
Association. 

Second  Vice  President  Austin  B.  Fletcher,  State  Highway 
Engineer  of  California,  was  one  of  the  speakers  at  the  an- 
nual convention  of  the  Arizona  Good  Roads  Association 
which  was  held  in  conjiinction  with  the  convention  of  the 
Arizona  Association  of  Highway  Engineers  at  Phoenix  'on 
May  IS  and  16. 

Samuel  Hill,  Past  President  of  the  Association  and  Honor- 
ary Life  President  of  the  Washington  State  Good  Roads 
Association,  returned  early  last  month  from  a  brief  visit 
to  Europe,  during  which  he  dined  with  King  Albert  of  Bel- 
gium, who  took  an  active  interest  in  the  proceedings  of  the 
International  Road  Congress  held  at  Brussels  several  years 
ago.  An  interview  with  Mr.  Hill  was  printed  in  "Good 
Roads"  for  May  20. 


NEWS  NOTES 


Clay  County,  Mo.,  will  have  an  election  June  24  on  the  ques- 
tion  of  issuing  road  bonds  to  the  amount  of  $1,250,000. 

Son  DIeeo  County,  Cnl.,  voted  strongly  against  a  proposition 
to  bond  the  county  for  $2,201,000  for  the  purpo.se  of  carrying 
out  an   extensive  road  buildins  program. 

The  Kxecutlon  of  a  Contract  for  Grade  CrosaInK  Elimination 
by  the  Railroad  Affected  is  reported  from  El  Paso  County, 
Colorado.  The  highway,  which  is  a  heavily  traveled  tourist 
route,  formerly  crossed  the  Colorado  Midland  Railroad  several 
times  in  a  narrow  canon.  It  was  decided  to  eliminate  two 
railroad  grade  crossings  and  four  stream  crossings  by  the 
relocatlo.n  of  a  onc-mlle  section  of  the  road.  The  work  re- 
quired considerable  heavy  grading  of  which  a  large  portion 
was  adjacent  to  the  railroad  tracks.  The  railroad  company 
was  the  low  bidder  and  secured  a  contract  for  this  part  of 
the  work.  The  grading  was  done  with  a  steam  shovel  work- 
ing from   the   railway   tracks. 
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NEWS  OF  THE  ASSOCIATIONS 


Michigsui  State  Good  Roads  Association 

At  the  eighth  annual  convention  of  the  Michigan  State 
Good  Roads  Association,  held  at  Battle  Creek  on  the  10th 
and  11th  of  last  month,  President  Philip  T.  Colgrove  present- 
ed an  unusually  comprehensive  report  to  the  members. 

Among  the  matters  to  which  he  called  special  attention 
were  the  association's  activities  in  securing  the  passage  of 
legislation,  the  work  of  the  various  organizations  of  the 
state  in  promoting  the  construction  of  different  roads,  the 
planting  of  shade  trees  along  through  routes,  good  roads 
and  national  defense,  and  the  work  of  the  Michigan  State 
Highway  Department.  Many  of  these  subjects  were  covered 
by  reports  which  President  Colgrove  had  secured  from  men 
identified  with  the  different  projects.  Among  the  activities 
of  the  association  which  may  be  especially  noted  is  the  work 
which  it  has  done  in  cooperating  with  various  counties.  In 
Van  Buren  County  the  association  gave  material  assistance 
in  the  campaign  for  the  adoption  of  the  county  system.  In 
Oakland  County  it  did  similar  work  in  a  campaign  for  a 
$1,000,000  bond  issue. 

Included  in  the  report  was  an  account  of  the  work  of 
the  Wolverine  Pavedway  Association,  the  East  Michigan 
Pike  Association,  the  Michigan  Detroit-Chicago  Highway 
Association  and  the  Dixie  Highway  Association. 

Much  of  the  association's  work  in  securing  legislation 
was  in  connection  with  the  Covert  Act  and  the  law  provid- 
ing for  the  taxation  of  automobiles  according  to  weight 
and  power.  Considerable  space  was  given  to  a  discussion 
of  these  measures,  and  the  hope  was  expressed  that  the 
attacks  which  ha(f  been  made  upon  the  law  taxing  automo- 
biles according  to  horse  power  and  weight  would  not  be 
successful. 

A  considerable  portion  of  President  Colgrove's  report 
was  taken  up  by  a  discussion  of  data  on  state  highway  work 
in  Michigan  as  furnished  by  State  Highway  Commissioner 
Rogers.  This  covered  work  done,  the  general  situation  in  the 
state,  and  the  prospects  for  work  during  the  current  year. 


The  Virginia  Road  Builders'  Association 

In  order  to  secure  effective  cooperation  in  road  better- 
ment in  any  community  or  state  it  is  necessary  to  have 
an  organization  of  some  kind,  for  success  depends  largely 
upon  the  activity  of  the  most  progressive  and  public  spirited 
citizens,  and  however  energetic  and  progressive  they  may 
be  individually  they  can  accomplish  little  working  sep- 
arately. There  is  also  need  of  an  organization  of  some 
kind  for  the  dissemination  of  information  regarding  methods 
of  construction  and  maintenance. 

With  these  objects  in  view,  the  Virginia  Road  Builders' 
Association  was  organized  in  the  early  winter  of  1911,  and 
has  since  held  annual  conventions  at  which  its  members 
have  devoted  their  time  to  the  study  of  the  problems  in- 
cidental to  road  work. 

The  stated  object  of  the  association  is,  according  to  its 
constitution,  "to  discuss  methods  and  means  of  road  build- 
ing and  maintenance,  and  establish  the  most  efficient  systems 
and  devices  for  doing  the  work."  All  persons  who  are 
interested  in  road  building  in  the  State  of  Virginia  are 
eligible  to  membership.  The  dues  are  one  dollar  per  year. 
The  officers  of  the  association  are  a  president,  a  first  vice 
president,  a  second  vice  president,  and  a  secretary  and 
treasurer.  Regular  meetings  are  held  annually  at  such 
times  and  places  as  are  determined  by  the  executive  com- 
mittee. The  officers  are  elected  at  the  annual  meetings  for 
one  year  terms.     Besides  the  executive  committee,  the  con- 


stitution  provides    for   such   other   committees   as   may    be 
required. 

The  1916  convention  was  held  at  Murphy's  Hotel,  Rich- 
mond, Va.,  on  Jan.  18,  19  and  20,  with  an  attendance  of 
about  600  delegates.  Among  the  speakers  were  Governor 
Henry  C.  Stuart  of  Virginia,  Chief  Engineer  Henry  G. 
Shirley  of  the  Maryland  State  Roads  Commission,  State 
Highway  Commissioner  G.  P.  Coleman  of  Virginia,  and 
others.  Considerable  attention  was  given  at  the  meeting 
to  the  subject  of  earth  roads.  The  use  of  the  road  drag  was 
also  discussed,  and  reports  were  made  on  the  success  at- 
tending its  use  in  various  parts  of  the  state.  Time  was  also 
given  to  questions  of  maintenance,  bituminous  construction, 
road  laws  and -other  related  topics. 

The  present  officers  of  the  association  are:  O.  L. 
Evans,  Amherst,  Va.,  President;  Major  J.  B.  Wood,  Rich- 
mond, Va.,  First  Vice  President;  G.  Tayloe  Gwathmey,  Nor- 
folk, Va.,  Second  Vice  President,  and  C.  B.  Scott,  Richmond, 
Secretary  and  Treasurer. 

It  is  the  belief  of  those  best  acquainted  with  the  work  of 
road  improvement  in  Virginia  that  the  Virginia  Road 
Builders'  Association  has  performed  a  very  necessary  public 
service  and  has  been  the  means  of  assisting  the  rapid  ad- 
vance of  road  improvement  which  has  taken  place  in  that 
state  during  the  past  few  years.  At  the  1916  meeting  sev- 
eral resolutions  were  adopted,  most  of  these  recommending 
legislation  which,  in  the  belief  of  the  association,  would 
make  for  better  work  in  the  improvement  of  the  roads  of 
the   state. 

An  arrangement  has  recently  been  made  by  the  associ- 
ation and  the  publishers  of  "Good  Roads"  whereby  subscrip- 
tions to  the  twelve  first-of-the-month  issues  of  the  pub- 
lication  are    supplied   free    to   members. 


LETTERS  TO  THE  EDITOR 


Extension    Work  in  Road    Building  by  Pennsylvania 
State  College 

Editor  "Good  Roads:" 

My  attention  has  been  called  to  an  article  in  your  mag- 
azine of  April  8,  1916,  entitled  "Good  Roads  Education." 
In  speaking  of  dirt  roads  and  their  improvement,  the  author 
says,  "right  here  is  where  the  average  agricultural  college 
falls  down." 

You  may  be  interested  in  knowing  the  nature  of  the 
good  roads  work  which  we  are  attempting,  in  connection 
with  the  School  of  Engineering  of  Pennsylvania  State  Col- 
lege. The  State  of  Pennsylvania  has  designated  certain 
roads  as  state  highways,  and  has  improved,  or  plans  to 
improve,  them.  There  remains,  however,  the  ordinary  dirt 
road  over  which  the  majority  of  farmers  must  travel  before 
reaching  an  improved  highway.  It  is  to  these  roads  that 
we   are   giving   our   special   attention. 

An  instructor  who  has  had  experience,  and  who  has 
been  with  the  Office  of  Public  Roads  and  Rural  Engineering, 
is  to  be  sent  out  to  meetings,  called  by  the  county  agents, 
and  by  road  supervisors,  or  meetings  of  groups  of  farmers, 
to  talk  to  them  on  the  subjects  of  drainage,  culverts,  small 
bridges,  and  the  general  problem  of  maintenance  of  dirt 
roads.  The  instructor  will  give  demonstrations  in  the  use 
of  the  road  drag,  and  will  attempt  to  get  the  farmers  to 
cooperate  in  systematic  dragging. 

The  State  Highway  Department  is  also  interested  in  this 
problem,  and  has  indicated  its  willingness  to  give  us  every 
assistance  in  this  highway  extension  work.  The  subject  is 
being  tried  out,  between  the  school  of  Agriculture  and  En- 
gineering,   and    if    the    farmers    and    road    supervisors    are 
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interested,  we  expect  next  year  to  devote  more  of  the  time 
of  a  college  instructor  to  educational  work  on  our  dirt 
highways.  R.   L.  Sackett,  Dean, 

School  of  Engineering, 
Pennsylvania    State    CoUeg. 
State  College,  Pa. 


BOOK  NOTICE 


COMING   MEETINGS 


June  S-7 — National  Conference  on  City  Planning — Annual 
conference,  Cleveland,  O.  Secretary,  Flavel  Shurtleff,  19 
Congress  Street,  Boston,  Mass. 

June  13-H — Intermountain  Good  Roads  Association. — An- 
nual convention,  Ogden,  Utah.  Secretary,  O.  J.  Stilwell, 
Ogden,  Utah. 

June  20-22. — North  Carolina  Good  Roads  Association — 
Annual  convention,  Wilmington,  N.  C.  Secretary,  Dr. 
Joseph  Hyde  Pratt,  Chapel  Hill,  N.  C. 

June  27-30 — American  Society  of  Civil  Engineers. — Annual 
meeting,  Pittsburgh,  Pa.  Secretary,  Charles  Warren  Hunt 
220  West  57th  St.,  New  York,  N.  Y. 

June  27-June  30 — American  Society  for  Testing  Materials- 
Annual  meeting,  Atlantic  City,  N.  J.  Secretary,  Edgar  Mar- 
burg, University  of  Pennsylvania,   Philadelphia,   Pa. 

August  29-31— League  of  Cities  of  Third  Class  in  Pennsyl- 
vania.— .\nnual  convention,  Johnstown,  Pa.  Secretary,  F.  H. 
Gates,  WilkesBarre,  Pa. 

September  4-8 — Southern  Appalachian  Good  Roads  Asso- 
ciation— Ninth  annual  convention,  Lexington,  Ky.  Secretary, 
Joseph  Hyde  Pratt,  Chapel  Hill,  N.  C. 

October  9-13 — American  Society  of  Municipal  Improve- 
ments.— Twenty-third  Annual  Convention,  Newark,  N.  J. 
Secretary,  Chas.  C.  Brown,  702  Wulsin  6ldg.,  Indianapolis, 
Ind. 

February  5-9,  1917— American  Road  Builders'  Association- 
Fourteenth  Annual  Convention;  Seventh  American  Good 
Roads  Congress  under  the  auspices  of  the  A.  R.  B.  A.,  and 
Eighth  National  Good  Roads  Show  of  Machinery  and  Mate- 
rials, Mechanics'  Hall,  Boston,  Mass.  Secretary,  E.  L.  Pow- 
ers, ISO  Nassau  St.,  New  York,   N.  Y. 


National  Conference  on  City  Planning 

The  eighth  National  Conference  on  City  Planning  will  take 
place  at  Cleveland,  O.,  June  5,  6  and  7,  the  sessions  being 
held  in  the  auditorium  of  the  Cleveland  Chamber  of  Com- 
merce and  the  ballroom  of  the  Hotel  Statler.  The  proceeJ- 
•ogs  will  commence  with  a  luncheon  at  the  Statler,  at  which 
^legates  will  make  brief  reports. 

Among  the  subjects  to  be  considered  is  "The  Automobile 
and  the  City  Plan."  The  subject  as  a  whole  will  be  treated 
by  Nelson  P.  Lewis,  Chief  Engineer  of  the  Board  of  Esti- 
mate and  Apportionment,  New  York,  N.  Y.,  and  from  the 
special  standpoint  of  traffic  regulation  by  Police  Commis- 
sioner Gillespie,  Detroit,  "Mich.  The  discussion  will  be  led 
by  C.  M.  Talbert,  Director  of  Streets  and  Sewers,  St.  Louis, 
Mo. 

There  will  be  a  discussion  of  the  subject,  "Street  Systems, 
including  Transit  Problems,"  by  Major  Joseph  W.  Shirley, 
Chief  Engineer,  Topographical  Survey  Commission,  Balti- 
more, Md„  Vincent  S.  Stevens,  Akron,  O.,  and  Harlan  P. 
Kelsey,  Salem,  Mass. 

The  convention  will  close  with  a  banquet  in  the  ballroom 
of  the  Hotel  Statler,  at  which  M.  A.  Black,  Chairman  of  the 
Municipal  Arts  and  Architecture  Committee,  Cleveland 
Chamber  of  Commerce,  will  be  toastmaster. 


THK  NATIONAL,  ROAD,  by  Robert  Bruce.  Paper-  8x11  Ins., 
ys  pp.  and  covers;  illustrated.  Published  by  the  National 
Highways  Association,  Washington,  D.  C,  and  New  York 
N.   y.,  and  Robert  Bruce,   Clinton,  N.  Y.     jl.OO. 

The  subject  matter  of  this  book  consists  largely  of  ma- 
terial which  appeared  in  a  series  of  nine  articles  in  the  "Club 
Journal,"  the  official  magazine  of  the  Automobile  Club  of 
America,  and  is  reproduced  in  book  form  through  an  ar- 
rangement between  the  National  Highways  Association,  the 
Automobile  Club  of  America  and  Mr.  Bruce.  The  contents 
include  a  chapter  devoted  to  a  historical  sketch  and  descrip- 
tion of  the  Old  National  Road,  and  a  series  of  eight  chap- 
ters, each  devoted  to  a  particular  portion  of  the  highway. 
While  usable  as  a  touring  guide  through  the  medium  of  the 
many  maps  which  supplement  the  text,  the  book  is  also 
of  interest  for  the  historical  and  descriptive  data  which  it 
contains.  It  is  profusely  illustrated  by  half-tone  reproduc- 
tions of  photographs  of  the  road  and  scenes  along  it,  and 
by  the  maps  previously  referred  to  which  include  routes 
through  the  cities  as  well  as  roads  in  the  open  country. 


REPORTS 


.SO.MliJtVlLI.E,  MASSACHUSETTS;  Annual  Report  of  the 
Wtreet  Commissioner  for  the  year  1915.  Paper;  6x9  Ins., 
38    pp. 

Included  in  this  report  are  detailed  data  on  the  work  of 
the  street  department  during  the  calendar  year  of  1915  and 
a  table  showing  the  location,  length  and  width  of  all  of 
tlie  streets  of  the  city.  The  statistics  on'work  done  durins 
latt  year  are  presented  principally  in  the  form  of  tables. 

NEW  YORK,  N.  Y.,  BOARD  OF  ESTIMATE  AND  APPORTION- 
MENT. Report  of  the  Chief  Engineer  of  the  Board  of 
Estimate  and  Apportionment  for  the  year  1914.  Paper, 
6%xl0   Ins.,  235   pp.,   illustrated,   inset  maps  and   tables. 

This   report   follows   the   general   line   of   previous   reports 

of   the   Chief   Engineer   of  the   board,   and   besides   the   Chief 

luigineer's  report   to  the   Mayor,   includes  the  report  of  the 

Deputy  Chief  Engineer.     The  latter  consists  largely  of  inset 

tables   showing   details    of   the   work   of   the    board.     There 

are  several  illustrations  showing  views  before  and  after  the 

elimination  of  railroad  grade  crossings,  and  several  maps. 

NEW  YORK,  N.  Y.,  BOROUGH  OF  BROOKLYN,  DEPARTMENT 
OP  PARKS.  Annual  Report  of  the  Brooklyn  Department 
of  Parks  for  the  year  1916.  Paper;  S^xlOVi  Ins.,  36  pp.; 
illustrated. 

Part  I  of  this  report  consists  of  a  general  review  of  the 
work  of  the  department,  and  Part  II  comprises  a  detailed 
report  of  the  work  in  each  park,  including  the  work  on 
parkways  and  park  roads.  The  illustrations  consist  of  half- 
tone reproductions  of  views  in  the  parks.  These  illustrations 
are  printed  on  inset  sheets  of  extra  quality  paper  and  con- 
sist principally  of  half-page  and  full-page  halftones. 

MARYLAND  STATE  ROADS  COMMISSION;  Fifth,  Sixth,  Sev- 
enth and  Eighth  Annual  Reports,  for  the  years  1912,  1913, 
1914  and  1915.  Cloth;  7x10  Ins.,  175  pp.;  illustrated,  inset 
map. 

The  first  part  of  this  report  is  devoted  to  a  general 
description  of  the  various  phases  of  the  commission's  work 
during  the  four  years  covered.  The  latter  part  is  devoted 
to  a  financial  report,  principally  in  the  form  of  tables.  In- 
cluded also  are  lists  of  the  officials  and  eiriployees  of  the 
commission,  an  inset  road  map  of  the  state,  and  many  illus- 
trations. The  latter  are  full  and  half-page  half-tone  repro- 
ductions of  photographs  of  roads  before,  during  and  after 
improvement,  and  bridges. 
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New  Ransome  Street  Paver 

In  the  accoinpaiiying  illustration  is  shown  a  Ransome 
Model  60,  1916  street  paver,  a  machine  recently  put  on  the 
market,  which  was  designed  with  an  especial  view  to  the 
elimination  of  unnecessary  parts. 

The  boom  has  a  maximum  swing  of  180  degrees  and  is 
built  of  two  channels,  back  to  back,  the  bucket  trolley  wheels 
running  on  the  inside  of  the  flanges.  It  is  raised  ai.d  lowered 
with  a  geared  winch  and  pawl  and  is  pivoted  at  the  heel  to  a 
steel  bracket  fi,xed  to  an  overhead  frame. 

The  bucket  has  sufficient  capacity  to  hold  the  entire  out- 
put of  the  mixing  drum,  thus  eliminating  the  necessity  of 
making  more  than  one  trip  for  each  batch  of  concrete.  It 
is  of  the  automatic  tilting  type  so  constructed  that  when 
stopped  the  locking  arm  is  automatically  released,  allowing 
the  load  to  be  discharged,  after  which  the  counterweight 
immediately  returns  to  its  normal  position.  The  boom 
bucket  lines  are  operated  by  a  friction  drum  which  in  turn  is 
operated   by   bevel   friction   wheels   with   thrust   bearings. 

The  mixing  drum  is  of  the  standard  Ransome  type,  the  dis- 
charge chutes  being  operated  by  a  handwheel  at  the  operat- 
ing platform. 

The  power  plant  consist  of  a  boiler  and  an  8-HP.  vertical 
marine  engine  with  reversing  lever.  This  type  permits  the 
elimination  of  reverse  gearing  and  bearings.  It  has  a 
6-in.  bore  and  a  TYz-in.  stroke  with  a  brake  test  of  9J4  HP. 
The  boiler  is  30  ins  in  diameter  and  72  ins.  high,  fitted  with 
full-length  2-in.  tubes.  It  has  a  heating  surface  of  111  sq. 
ft.  and  develops  10  HP. 

The  main  frame  is  built  of  heavy  ship  channels  and  I- 
beams.  The  traction  wheels  are  of  large  diameter  with 
broad  treads,  the  driving  wheels  being  banded  and  ribbed 
for  traction  on  soft  ground.  The  clearance  between  the 
ground  and  the  under  side  of  the  front  axle  is  12  ins.,  mak- 
ing it  possible  to  pass  ovjer  standard  height  manholes  when 
used  at  the  center  of  the  road.  The  front  axle  fifth  wheel  is 
pivoted,  providing  a  three-point  suspension,  and  the  cams 
on  either  side  of  the  frame  inside  of  the  wheel  can  be  set  to 
lock  frame  and  axle  to  relieve  the  strain  on  the  frame  when 
the  boom  is  being  operated. 

The  hopper  bucket  is  designed  to  hold  the  full  volume  of 
loose  material  without  unnecessary  trimming.  It  is  open 
at  the  end,  with  ^-in.  wearing  plate  extending  over  the  end 
to  allow  barrows  to  enter  without  jolting.     The  width  at  the 


end  is  66  ins.,  which  is  sufficient  to  permit  two  barrows  to 
enter  at  once.     It  is  provided  with  a  dumping  bar. 

The  machine  has  a  traction  speed  of  4,775  ft.  per  hour, 
both  forward  and  reverse.  The  time  required  for  the  bucket 
to  travel  to  the  end  of  the  boom,  discharge  and  return,  is 
19  seconds.  All  levers  and  handwheels  used  for  controlling 
the  machine  are  placed  in  such  a  position  that  the  machine 
can  readily  be  operated  by  one  man. 

The  paver  is  built  by  the  Ransome  Concrete  Machinery 
Jo.  of  Dunellen,  N.  J. 


New  White  Combination  Sprinkler,  Flusher  and 
Distributor 

An  outfit  consisting  of  a  motor-driven  street  sprinkler  and 
flusher,  and  oil  and  asphalt  distributor,  designed  especially  for 
use  in  maintenance  work,  is  shown  in  the  accompanying  il- 
lustration. 

The  outfit  consists  of  a  White  chassis  equipped  with  a  tank 
with  heating  and  distributing  mechanism,  a  pump  and  auxili- 
ary tanks.  The  machine  can  be  used  for  applying  bitum- 
inous materials,  heated  and  under  pressure  if  desired,  and 
for  water  sprinkling  or  flushing.  The  machine  is  made  in 
two  sizes,  one  consisting  of  a  3-ton  chassis  carrying  an 
800-gal.  tank,  and  the  other  a  S-ton  chassis  carrying  a  1,000- 
gal.  tank.  Both  are  equipped  with  4S-HP.  motors.  The 
tanks  are  made  of  3/16-in.  steel  and  calked  inside  and  out. 
The  1,000-gal.  tank  is  48  ins.  in  diameter  and  10  ft.  6  ins.  long. 

The  pump  is  of  the  rotary  displacement  type  and  is  cap- 
able of  pumping  300  gals,  per  minute  to  the  flusher,  or  de- 
livering oil  or  asphalt  under  a  pressure  of  80  lbs.  It  has 
a  lift  of  13  ft.  and  may  be  used  for  filling  the  tanks  from 
cars  or  storage  tanks. 

The  heat  is  furnished  by  a  gasoline*  burner  and  is  dis- 
tributed to  the  material  by  means  of  boiler  flues  leading 
through  the  tank  to  the  stack.  It  is  stated  that  the  heater 
will  raise  the  temperature  of  the  tank  full  of  material  at 
the  rate  of  one  degree  per  minute,  and  will  maintain  a  tem- 
perature of  350°. 

Three  sets  of  nozzles  are  furnished  with  the  machine. 
The  nozzles  throw  fan-shaped  streams  which  overlap  slightly 
and  distribute  the  material  uniformly.  When  the  discharge 
is  shut  off,  the  pump  carries  any  material  remaining  in  the 
pipes  back  into  the  tank,  and  an  automatic  drip  trough 
prevents  the  material  from  leaking  down  on  the  road. 
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The  nozzles  cover  a  strip  of  roadway  8  ft.  6  ins.  wide,  and 
are  operated  from  a  platform  at  the  right  hand  side  of  the 
rear  end  of  the  tank. 

The  tank  is  cleaned  after  being  used  for  oiling  by  pumping 
kerosene  through  it.  One  of  the  auxiliary  tanks  at  the 
side  of  the  machine  holds  the  kerosene  for  this  purpose. 
After  cleaning,  the  tank  can  be  filled  with  water  and  the 
machine  used  for  street  sprinkling  or  flushing. 

When  the  machine  is  not  in  use  as  a  distributor  or  flusher, 
the  tank  and  distributing  mechanism  can  be  removed  from 
the  chassis  and  the  latter  used  for  general  hauling. 

The  machine  is  made  by  the  White  Motor  Truck  Co.,  of 
Cleveland,  Ohio. 


Large  Shipment  of  Road  Machinery 

In  the  accompanying  illustration  is  shown  a  large  ship- 
ment of  road  machinery  recently  made  by  The  F.  B.  Zieg 
Mfg.  Co.,  of  Fredericktown,  Ohio. 

The  photograph  from  which  the  illustration  was  made  was 
taken  after  the  shipment  had  been  unloaded  at  Kenton,  O., 
by  Glenn  Brothers,  the  local  agents  for  the  "Panama  Line" 
of  road  machinery  manufactured  by  the  Zieg  company.    The 


of  concrete  as  a  road  building  material  and  to  data  on  the 
maintenance  and  construction  of  concrete  roads.  It  also 
contains  a  table  showing  the  yardage  of  concrete  pavements 
laid  on  streets,  roads  and  alleys  in  each  state  in  the  Union 
during  1915. 


Natural  Cement  for  Highway  Work 

An  extensive  advertising  campaign  now  being  carried  on 
by  a  prominent  manufacturer  of  natural  cement  has  raised 
the  question  of  the  practicability  of  using  that  material  in 
road  and  street  work.  During  the  past  four  or  five  years  the 
use  of  cement  concrete  in  highway  work,  both  for  founda- 
tions and  wearing  surfaces,  has  increased  very  rapidly,  and 
because  since  before  this  increase  began  Portland  cement 
liad  practically  crowded  out  natural  cement,  the  work  has 
been  done  with  the  former  material.  It  is  now  claimed  by 
the  natural  cement  manufacturer  that  his  product  meets 
every  requirement  of  foundation  work  and  that,  in  addition, 
it   is   cheaper  than   Portland   cement. 

As  evidence  to  prove  the  assertion,  the  manufacturer  cites 
experience  with  natural  cement  in  highway  and  other  work 
in  many  western  and  central  states.  Practically  all  of  the 
older  streets  and  roads,  at  least  those  that  have  a  record  of 


LARGE  .SHIPMENT  OI 


A  Nil 


i<ii,\L>    l>itAGS   SOLD  BY    THIO    K 

HARDIN    COUNTY.    OHIO. 


B.    ZIKG    MFG.    t'O.,    TO    THK    .AUTHORITIES   OF 


shipment  consisted  of  seven  "Panama  Giant"  graders,  one 
"Boston"  grader,  and  a  large  assortment  of  road  drags.  It 
was  sold  to  the  highway  authorities  of  Hardin  County, 
Ohio. 


"Concrete  Facts   About  Concrete   Roads" 

Two  publications,  one  bearing  the  title  given  above,  and 
the  other,  entitled  "Facts  Everyone  Should  Know  About 
Concrete  Roads,"  have  recently  been  issued  by  the  Portland 
Cement  Association  of  Chicago,  111. 

"Concrete  Facts  About  Concrete  Roads"  is  a  24-page  book- 
let, 6  by  9  ins.  in  size,  and  profusely  illustrated.  The  text 
consists  of  short  chapters  devoted  to  methods  of  construc- 
tion, costs  of  construction  and  maintenance,  methods  of 
financing  road  improvement,  and  the  benefits  of  concrete 
roads  to  the  farmer,  the  motorist  and  the  community.  The 
illustrations  are  half-tone  reproductions  of  photographs  of 
concrete  roads  in  various  parts  of  the  country. 

The  booklet  is  printed  on  unusually  good  paper  and  the 
illustrations  are  excellent. 

The  other  booklet  consists  of  8  pages  and  cover  and  is 
6  by  9  int.  in  size.    It  b  devoted  to  a  recital  of  the  advantages 


over  15  years,  according  to  the  manufacturer's  claims,  were 
built  on  natural  cement  foundations.  These  foundations,  it 
is  claimed,  are  still  in  good  condition,  some  of  them  after 
25  or  30  years  of  constant  use,  and  are  apparently  good  for 
as  many  years  more.  In  this  connection  there  is  cited  a 
recent  statement  made  by  George  R.  Grimes,  a  civil  en- 
gineer, of  Terre  Haute,  Ind.     This  statement  is  as  follows: 

"In  1893  the  firm  of  Voorhees  &  Grimes,  consisting  of 
myself  and  J.  E.  Voorhees,  constructed  21,300  sq.  yds.  of 
brick  streets  in  this  city,  which  stand  today  as  monuments 
of  hard  surfaced  highway  construction. 

"These  streets  were  all  laid  on  natural  cement  founda- 
tions, the  concrete  base  being  6  ins.  thick.  Utica  natural 
cement  was  used,  the  aggregate  consisting  of  sand  and 
crushed  limestone. 

"From  six  months  to  a  year  subsequent  to  the  finishing  of 
the  construction,  by  my  personal  observation  of  making 
cuts  and  openings  for  gas  and  water  connections,  I  found  the 
concrete  base  perfect  in  bond  and  sufficiently  set  and  hard- 
ened to  justify  its  use  for  such  purposes. 

"After  a  lapse  of  from  two  to  five  years,  upon  such  further 
observations,  I  found  the  concrete  so  firm  and  solid  that  it 
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required  much  labor  and  the  use  of  the  best  tempered  im- 
plements to  remove  it,  showing  conclusively,  in  my  judg- 
ment, that  Utica  natural  cement  was  suitable  for  any  kind  of 
structural  foundations. 

"Up  to  the  period  of  the  introduction  of  American  Port- 
land, which  was  so  much  cheaper  than  the  foreign  product, 
we  constructed  many  streets  and  alleys  with  Utica  natural 
cement  foundations  which  have  proven  beyond  question  that 
natural  cement  is  highly  suitable  for  concrete  substructures. 

"I  think,  however,  there  is  no  question  but  that  a  less 
quantity  of  Portland  than  natural  cement  will  make  as 
strong  a  structure  and  that  its  submerged  setting  qualities 
are  far  superior.  These  elements  considered,  together  with  a 
much  cheaper  American  Portland,  no  doubt  relegated  the 
natural  cements. 

"However,  in  my  opinion  at  least,  if  natural  cement  of  the 
same  uniformity  and  quality  as  the  Utica  brand  can  be  made 
to  compete  with  Portland  (considering  the  ratio  of  quantity 
required)  there  is  no  reason  why  it  will  not  answer  equally 
as  well  today  for  all  street  and  highway  foundations  for 
hard  top     surface." 


Weight  of  Large  Smith  Mixer  Described  in  the 
Issue  of  May  6 

In  the  illustrated  description  of  the  two  large  concrete 
mixers,  built  by  The  T,.  L.  Smith  Co.,  of  Milwaukee, 
Wis.,  printed  under  the  caption  "An  Unusual  Concrete  Mix- 
er," in  the  issue  of  May  6,  the  weight  of  the  machine  was 
erroneously  stated.  Through  a  typographical  error  the 
weight  was  given  as  4,600  lbs.,  whereas  it  should  have  been 
46,000  lbs. 

The  mixers  referred  to  were  two  4-yd.  machines  built  to 
order  for  special  work. 


Paver  Used  as  a  Road  Roller 

A  novel  use  of  a  paving  mixer  is  shown  in  the  accom- 
panying illustration  of  a  Chain  Belt  paver  in  operation  as 
a  road  roller.  The  paver  is  owned  by  Samuel  Friedman,  a 
contractor  of  Glenwood,  Iowa. 

The  entire  subgrade  for  the  paving  job  on  which  the 
mixer  was  being  used,  was  rolled  with  the  mixer,  the 
wheels  used  consisting  of  yi-in.  steel  tires,  30  ins.  in  diameter, 
each  24  ins.  long,  which  were  slipped  over  the  regular  wheels 
of  the  paver.  The  outer  half  of  each  tire  was  filled  with  a 
1:2  mixture  of  cement  and  sand.  Mr.  Friedman  stated  in 
a  letter  to  the  manufacturers  that  the  entire  expense  of  the 
work  was  about  $75  which,  he  said,  it  would  have  been  neces- 
sary to  spend  to  ship  a  roller  to  the  work.  He  also  stated 
that  the  compression  obtained  was  excellent. 


The  machine  was  a  Belt  Chain  paver  No.  IS  manufactured 
by  the  Belt  Chain  Co.,  of  Milwaukee,  Wis. 


Mullen  Gravel  Heater  to  be  Manufactured  by 
Littleford  Brothers 

A  license  to  manufacture  and  sell  the  Mullen  gravel  heater 
and  drier  has  been  sold  by  the  inventor,  Charles  A.  Mullen, 
of  New  York  City,  to  Littleford  Brothers  of  Cincinnati,  O., 
manufacturers  of  melting  kettles  and  other  equipment,  who 
will  hereafter  manufacture  and  market  the  heater. 


MULLEN  GRAVEL  HEATER  AND  DRIER. 

The  Mullen  gravel  heater  and  drier  was  devised  by  Mr. 
Mullen  for  his  work  as  a  paving  contractor,  and  has  been 
in  use  in  New  York  City  since  1910.  An  illustrated  descrip- 
tion of  it  was  printed  in  "Good  Roads"  for  July,  1910. 

The  apparatus  consists  essentially  of  a  furnace  built  of 
perforated  sheets  of  heavy  metal,  roughly  in  the  shape  of 
an  inverted  letter  "V,"  with  a  hopper  at  the  top,  all  mounted 
on  a  4-wheeled  truck.  The  ends  are  formed  by  solid  plates 
in  one  of  which  is  a  fire  door.  To  these  plates  are  fastened 
the  perforated  flights  arranged  down  the  sides  of  the  fur- 
nace as  shown  in  the  illustration.  There  is  a  stack  at  the 
end  of  the  drier  opposite  the  fire  door,  an  ash  can  under- 
neath the  furnace  at  the  front  end  and  the  usual  arrange- 
ment of  grates. 

In  operation  the  gravel  is  shoveled  into  the  hopper  which 
discharges  on  each  side  of  the  furnace  between  the  upper 
perforated  flight  and  the  perforated  plate  forming  the  side 
of  the  fire  box.  The  opening  on  each  side  is  5  ins.  wide. 
The  material  passes  down  between  the  flights  and  the 
furnace,  dropping  out  at  the  bottom  into  piles,  from  which 
it  is  shoveled  to  barrows.  Only  one  man  is  necessary  to 
tend  the  fire,  shovel  the  cold,  wet  material  into  the  hopper 
and  shovel  the  dry  heated  gravel  into  barrows. 

The  temperature  of  the  material  can  be  regulated  by  the 
length  of  time  that  it  is  given  to  pass  through  the  machine. 
The  capacity  of  the  heater  shown  in  the  illustration  is 
stated  as  about  4  tons  of  gravel  per  hour.  It  is  claimed 
for  the  machine  that  it  saves  time,  fuel  and  labor,  and  that 
it  will  pay  for  itself  in  about  three  months  of  use. 


CHAIN  BELT  PAVER  IN  USB  AS  A  ROLLER. 


Large  Sales  of  Austin  Motor  Rollers 

During  the  month  of  April  the  foreign  and  domestic  sales 
of  Austin  motor  rollers  reached  a  total  of  nearly  200.  The 
largest  single  sale  was  one  of  146  rollers  to  the  Russian 
government. 

The  Austin  motor  roller,  manufactured  by  the  Austin- 
Western  Road  Machinery  Co.,  of  Chicago,  III.,  was  the 
first  road  roller  driven  by  a  gasoline  motor  to  be  placed 
on   the   market   in   the   United   States.     It  was   brought  out 
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nine  years  ago,  and  rapidly  grew  in  favor  with  road  builders. 
Since  that  time  the  sales  have  very  materially  increased  from 
year  to  year,  the  shops  having  been  enlarged  four  times 
to  take  care  of  the  growing  business. 

The  order  placed  by  the  Russian  government  in  April 
was  for  rollers  of  three  different  sizes,  8,  10  and  12  tons. 
The  machines  are  built  to  operate  on  Russian  kerosene  oil, 
which  is  obtained  in  large  quantities  from  the  fields  in  the 
southern  part  of  the  country.  The  Russian  government 
has  used  Austin  machines  for  some  time,  50  of  them  havinjj 
been  in  operation  for  a  number  of  years. 


TRADE   NOTES 


The  Marsh-Capron  Manufacturing  Co.,  Chicago,  III.,  has 
issued  an  illustrated  folder  describing  the  Marsh-Capron 
concrete  mixers. 

The  Gould  Manufacturing  Co.,  Seneca  Falls,  N.  Y.,  is 
circularizing  highway  contractors  concerning  the  Gould  road 
builders'  pumps.  The  printed  matter  accompanying  the  cir- 
cular is  in  two  colors  and  is  illustrated. 

The  Pennsylvania  State  Highway  Department  has  awarded 
a  contract  for  pneumatic  tires  and  tubes  for  use  on  the  de- 
partment's cars  during  the  year,  to  Burns  Brothers,  Harria- 
burg.  Pa.,  on  their  bid  for  furnishing  Federal  tires  and 
tubes. 

E.  I.  DuPont  de  Nemours  &  Co.,  Wilmington,  Del.,  have 
recently  issued  the  "DuPont  Products  Book"  which  is  a  list 
and  explanation  of  251  distinct  commodities  manufactured  by 
the  company.  The  book  is  of  handy  pocket  size,  is  illus- 
trated and  is  bound  in  fabrikoid,  a  leather  substitute  manu- 
factured by  the  company. 

One  of  the  most  recent  publications  of  the  Orenstein- 
Arthur  Koppel  Co.,  Koppel,  Pa.,  is  Catalog  No.  911,  which 
is  a  booklet  dealing  with  hauling  equipment  for  road  con- 
struction. Aside  from  descriptions  of  the  Koppel  industrial 
railways,  the  booklet  is  a  sort  of  road  builder's  guide.  There 
is  a  description  of  the  Wayne  County,  Mich.,  concrete  roads 
and  the  list  of  road  building  terms  recommended  by  the 
American  Society  of  Civil  Engineers,  as  well  as  a  quantity 
of  useful  information  for  road  builders. 

A  booklet  designated  as  "Bulletin  No.  1"  has  recently 
been  issued  by  the  Galion  Iron  Works  &  Mfg.  Co.,  of 
Gallon,  Ohio.  The  booklet  is  devoted  to  the  subject  of  cast 
iron  culverts,  and  includes  in  its  contents  an  historical 
sketch  of  the  use  of  cast  iron  pipes  in  this  and  other 
countries.  The  front  cover  carries  an  illustration  of  the 
dome  of  the  capitol  in  Washington  which,  it  is  stated,  is  built 
entirely  of  cast  iron.  Other  illustrations  show  cast  iron 
pipe  culverts  and  views  at  the  company's  factory.  The 
booklet  is  SH  by  11  ins.  in  size,  and  consists  of  16  pages, 
including  covers. 


NEW    PUBLICATION 


MINNKSOTA  HIGHWAY  JOURNAL;  Offlclal  publication  of  the 
Stale  HiKhway  Co;nint«Blon,  Vol.  I.  No.  1,  May.  1916;  9x12 
ina.;  published  monthly  by  the  State  Highway  Commission 
of  MInncHota.   St.   Paul,   Minn. 

The  first  number  of  the  "Minnesota  Highway  Journal"  con- 
sists of  four  pages  and  Is  devoted  almost  entirely  to  a 
report  on  1915  road  work  and  a  tabular  statement  of  1916 
bridge  work.  The  Journal,  according  to  the  commission's 
announcement,  will  be  i.sgued  once  a  month  for  the  general 
information    of    assistant    engineers    and    others    interested 


in  the  betterment  of  Minnesota  roads  and  bridges.  Besides 
the  matter  mentioned,  the  first  number  contains  an  article 
on  bridge  lettings  in  Minnesota,  and  another  on  the  pro- 
cedure for  obtaining  bridge  plans. 

A  NEW  PENETRATION  NEEDLE  FOR  USE  IN  TESTING  BI- 
TUMINOUS MATEHIAUS,  liv  Charles  S.  Heeve  and  Fred  P. 
Pritchurd,  Chemist  and  Assistant  Chemist,  Office  of  Public 
Roads  and  Rural  Engineering,  U.  S.  Department  of  Agri- 
culture, reprint  from  the  "Journal  of  Agriculture,"  Vol. 
V,  No.  24.     Paper;   7xlOV4    Ins.,   Illustrated. 

The   contents   of   this   publication   consist   of   a   discussion 

of   the   needles    ordinarily    used    in    the   penetration    test   on 

asphalt   and   a   description   oS  the   needles   prepared   by    the 

writers  with  a  view  to  improvement. 


PERSONAL    NOTES 


A.  B.  Gidley  has  resigned  as  City  Engineer  of  Marshfield, 
Ore. 

S.  N.  Parker  has  been  elected  Commissioner  of  Streets 
of  Emporia,  Kan. 

Joseph  J.  DufTy,  a  Chicago,  111.,  contractor  wlio  did  a  large 
amount  of  municipal  work,  died  recently  at  his  home  in 
that  city. 

Emil  Diebitsch,  M.  Am.  Soc.  C.  E.,  who  was  recently 
elected  a  commissioner  of  Nutley,  N.  J.,  has  been  designated 
Mayor-Commissioner  of  Public  Affairs,  Streets  and  Public 
Improvements. 

Stanley  H.  Rose,  until  recently  in  charge  of  the  New  York, 
N.  Y.,  office  of  the  Bureau  of  Foreign  and  Domestic  Com- 
merce, Department  of  Commerce,  has  been  engaged  by  the 
Barber  .\sphalt  Paving  Co.,  Philadelphia,  Pa.,  to  direct  its 
foreign  trade  department,  with  headquarters  in  Philadelphia. 


NEWS  NOTES 


Additional  IMann  fur  I'avine  in  lliitte,  .Mont.,  bring  the  total 
8f  new  paving  to  be  done  this  season  up  to  seven  miles.  The 
work  will  cost  approximately  $500,000. 


CiiriHtian  County,  Ky.,  has  voted  $400,000  worth  of  bonds  for 
road  building,  but  has,  as  yet,  been  unable  to  dispose  of  them 
at  what  the  authorities  consider  a  satisfactory  figure.  The 
County  Road  Commission,  however,  has  arranged  with  local 
banks  to  furnish  the  necessary  money  pending  the  sale  of  the 
bonds,  and  will  proceed  with  the  county's  extensive  road  build- 
ing program  at  once. 


Gravel  Road  Worli  in  Kane  Connty,  Illinola,  on  county  roads 
is  performed  by  the  county  with  Its  own  machinery.  A  note- 
worthy feature  of  the  work  is  its  prosecution  in  such  a  way 
that  all  of  the  hauling  Is  done  over  material  already  laid, 
thus  utilizing  the  motor  truck  which  transports  the  materials 
as  a  roller.  As  a  further  means  of  securing  thorough  rolling 
the  gravel  is  laid  in  two  courses,  after  distribution  from  a  bot- 
tom   dump    trailer    in    motion. 


The  SueeeHiituI  Uhp  of  a  Flunli  (oat  of  Aaplialt  to  Seal  a 
l*orou«  llond  Surface  at  .South  Ihulley,  Mass.,  was  de.scrlbed 
bv  E.  H.  Townsend  at  a  recent  convention  of  the  Mas.sachii- 
setts  Highway  Commission.  The  porous  condition  appeared 
to  be  due  to  a  preponderance  of  large  particles  in  the  aggre- 
gate. After  various  experiments  it  became  evident  that  a 
denser  pavement  could  not  he  obtained  with  the  available 
aggregate,  and  it  was  found  that  the  introduction  of  more 
asphalt  was  impossible,  the  aggregate  having  as  much  as  It 
would  carry.  It  was,  therefore,  decided  to  use  a  flush  coat  to 
seal  over  the  surface.  The  material  was  applied  from  pouring 
pots  and  wiped  with  a  squeegee  to  a  uniform  thickness.  The 
asphalt  was  applied  hfct  at  the  rate  of  about  0.6  gal.  per  sq. 
yd.  and  immediately  covered  with  clean  %-ln.  grit.  The  pave- 
ment has  been  in  use  far  several  months  with  results  which 
are    reported    excellent. 
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the  street  will  be  paved.  A  concrete  roadway  connecting 
Front  Street  with  the  new  Kuhio  Bay  wharf,  three  miles  dis- 
tant, has  been  completed. 

As  yet  no  concrete  pavement  has  been  laid  in  Honolulu, 
but  it  is  proposefi  to  build  a  military  road  from  the  city 
around  Diamond  Head,  connecting  finally  with  the  main 
belt  road  which  passes  around  the  northern  and  western  part 
of  the  Island  of  Oahu. 
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Wisconsin    Highway    Commission    Forms    a 
Second  Division 

The  Wisconsin  State  Highway  Commission  has  organized 
Division  No.  2,  with  headquarters  at  Milwaukee.  J.  E. 
Gillespie,  division  superintendent,  is  in  charge  of  the  new 
office  and  will  have  a  staff  of  four  men. 

Extensive  improvements  to  the  roads  of  Milwaukee  County 
are  planned  and  a  five-mile  section  of  the  Blue  Mound  road 
in  Waukesha  County  will  be  built  to  connect  with  the  con- 
crete roads  of  Milwaukee  County. 

The  new  division  will  have  supervision  over  Fond  du  Lac, 
Sheboygan,  Washington,  Ozakee,  Waukesha,  Milwaukee, 
Walworth,  Racine  and  Kenosha  Counties. 


New  Bridge  to  Span  Schuylkill  River  at  Phila- 
delphia, Pennsylvania 

Plans  are  being  prepared  for  a  new  bridge  to  replace  the 
present  structure  across  the  Schuylkill  River  at  South  street, 
Philadelphia,  Pa.  The  bridge  will  "cost  about  $300,000,  ac- 
cording to  present  estimates. 

The  specifications  provide  for  plate  girder  construction, 
with  a  double  leaf  bascule  span,  80  ft.  wide.  The  floor  will 
be  of  concrete  with  asphalt  surface  and  provision  will  be 
made  for  four  lines  of  roadway  traffic. 


New    York    State    to    Award    Contracts    for 
Highway  Work 

The  New  York  State  Commission  of  Highways  will  re- 
ceive proposals  June  26  for  the  construction  of  the  following 
sections  of  state  highway:  Hamilton  County,  4.22  miles; 
Otsego  County,  12.66  miles,  and  Wyoming  County,  3.52  miles. 

In  addition  to  this  work,  bids  will  be  received  at  the  same 
time  for  the  repair  of  state  highways  in  Albany,  Cayuga, 
Cortland,  Delaware,  Essex,  Herkimer,  Livingston,  Mont- 
gomery, Niagara,  Oneida,  Onondaga,  -  Rensselaer,  Sullivan 
and  Westchester  counties. 


No  Advertising  Signs  on  Highways  in  Orange 
County,  California 

An  ordinance  forbids  the  placing  of  advertising  signs 
along  county  roads  in  Orange  County,  Cal.,  and  recently, 
after  due  warning,  a  number  of  such  signs,  placed  in  viola- 
tion of  the  ordinance,  were  removed  by  order  of  the  County 
Board  of  Foresters. 

C.  F.  Spellmeyer,  Resident  Engineer  in  Orange  County  for 
the  State  Highway  Commission,  has  taken  similar  action  with 
regard  to  signs  along  the  state  highway.  This  highway 
occupies  a  deeded  strip  upon  which  no  advertising  matter 
may  be  placed.  Permits  may  be  secured  for  structures  to 
encroach  upon  the  right  of  way,  but  no  advertisement  will 
be  permitted  on  any  part  of  such  structures. 


Concrete    Road    Construction    Begun    in    the 
Hawaiian  Islands 

The  construction  of  concrete  roads  has  been  started  or  is 
in  contemplation  at  several  places  in  the  Hawaiian  Islands. 
The  most  notable  work,  so  far,  has  been  done  in  the  seaport 
town  of  Hilo.  where,  in  the  widening  of  Front  Street,  half  of 
the  roadway  has  been  paved  with  concrete. 

The  volume  of  traffic  and  its  effect  on  the  pavement  have 
been  carefully  observed  and  as  soon  as  litigation  regarding 
some  of  the  new  frontage  is   settled,  the  remaining  half  of 


Col.   Stevens    Recommends    New   Method   of 
Road  Control  in  New  Jersey 

Col.  Edwin  A.  Stevens,  State  Road  Commissioner  of  New 
Jersey,  has  recommended  to  Governor  Fielder's  Road  Com- 
mission, the  introduction  of  the  French  road  system,  modified 
to  suit  conditions  in  New  Jersey.  The  proposed  plan  pro- 
vides for  the  organization  of  a  state  road  force,  which  shall 
i)e  subject  to  civil  service  rules  and  have  charge  of  all  road 
work  involving  state  aid. 

In  his  report  containing  the  recommendation,  Col.  Stevens 
refers  to  the  road  system  at  present  in  use  in  New  Jersey,  as 
a  "mass  of  laws"  and  states  that  any  new  legislation  should 
embody  a  comprehensive  plan  for  the  business-like  adminis- 
tration of  a  state-wide  system  of  roads,  based  on  a  thorough 
study  of  existing  statutes. 

Reviewing  present  conditions,  Col.  Stevens  remarks  that  in 
road  control,  the  state  reserves  to  itself  only  negative  powers 
and  that  even  these  could  be  rendered  valueless  if  the  com- 
munity  did   not   ask   state   aid.     It   is   his   opinion   that   the 
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handling  of  the  difficulties  incident  to  the  sudden  growth  of 
traffic  in  New  Jersey  is  beyond  the  capacity  of  local  bodies 
unless  aided  and  controlled  by  a  central  body. 

Col.  Stevens"  plan  contemplates  a  classification  of  high- 
ways. This  would  involve  first  the  elimination  of  streets, 
boulevards,  park  roads  and  the  like  which,  from  their  nature, 
must  receive  treatment  entirely  different  from  that  accorded 
country  roads.  With  these  out  of  the  way,  the  remaining 
roads  would  divide  themselves  naturally  into  at  least  three 
classes,  namely: 

Roads  of  importance  to  the  whole  state,  that  is  to  say, 
trunk  lines  carrying  a  large  amount  of  through  traffic.  These 
would  be  state  highways. 

Roads  of  secondary  importance,  main  feeders  to  the  trunk 
lines  or  connecting  points  of  secondary  importance.  These 
would  be  county  roads. 

A  third  class  would  embody  roads  of  local  importance 
only  which,  however,  would  be  of  greater  importance  than 
their  classification  would  indicate,  owing  to  their  influence 
on  real  estate  values  and  on  the  cost  of  delivery  of  farm 
products. 

The  selection  of  state  highways  would  be  done  by  state 
authority,  preferably  by  a  board.  These  highways  would 
comprise  about  10  per  cent,  of  the  country  road  mileage  of 
the  state  and  carry  about  65  or  70  per  cent,  of  the  traffic. 
County  roads'  would  be  limited  to  about  20  per  cent,  of  the 
total  country  road  mileage,  would  carry  from  15  to  25  per 
cent,  of  the  traffic  and  would  be  designated  by  boards  of 
freeholders,  subject  to  state  approval.  Local  roads  would 
comprise  the  remainder  of  the  country  road  mileage  and 
would  carry  between  10  and  20  per  cent,  of  the  traffic. 

With  regard  to  the  organization  of  a  state  road  force,  Col. 
Stevens'  plan  recommends  an  official  of  the  character  of  a 
chief  engineer  as  the  head  of  the  force.  There  would  be 
two  or  more  grades  to  the  organization,  the  upper  one  being 
composed  of  engineers  and  the  other  or  others  of  inspectors, 
foremen,  overseers  and  patrolmen.  Admission  to  the  force 
would  be  by  civil  service  examination  and  vacancies  in  the 
upper  grades  would  be  filled  by  promotion  whenever  prac- 
tical. Application  for  state  aid  on  the  part  of  any  public 
body  would  presuppose  the  employrnent  of  none  but  mem- 
bers of  the  state  force  except  for  ordinary  labor. 


Additional  G>ntract8  for  Highway  Construc- 
tion and  Repair  in  Ohio 

The  State  Highway  Department  of  Ohio  will  receive  bids 
on  Thursday  of  next  week  for  additional  highway  construc- 
tion and  repair  costing  $1,352,702.92,  according  to  estimates. 
The  construction  work  is  located  in  28  different  counties  and 
includes  bridge  and  culvert  work  as  well  as  road  construc- 
tion. Dates  set  for  the  completion  of  contracts  vary  from 
August  1  to  December  15. 

Counties  in  which  the  work  is  to  be  done,  together  with 
the  mileage,  type  of  construction  and  estimated  cost  are 
given  below. 

Ashland,  3.01  miles  bituminous  macadam  and  reinforced 
concrete,  $47,853.53;  alternative  bids  on  brick,  $49,676,18; 
1.45  mile  bituminous  macadam.  $20,455.56;  alternative  bids  on 
brick.  $20,270.36;  0.43  mile  bituminous  macadam,  $5,800.20; 
alternative  bids  on  brick,  $5,734.90;  1.37  mile  bituminous 
macadam,  $19,554.93;  alternative  bids  on  brick,  $19,364.88. 
Champaign,  repairing  bridge  over  Mad  River,  $789.08.  Cler- 
mont, 1.25  mile  water  bound  macadam,  $9,920.98;  1.05  mile 
water  bound  macadam,  $9,421.48;  1.04  mile  water  bound 
macadam,  $7,734.46.  Coshocton,  2.37  miles  water  bound  mac- 
adam and  surface  trated  macadam,  $7,480.71.  Delaware, 
1.80  mile  tar  or  asphalt  macadam,  tar,  $23,716.95,  asphalt, 
$25,202.25.  Erie,  2.23  miles  water  bound  macadam,  $18,- 
946.70;  0.72  mile  water  bound  macadam,  $9,017.65;  alternative 
bids  on  concrete,  $10,303.65.     Fairficlii.  2  miles  water  bound 


macadam,  $17,153.60;  2.06  miles  water  bound  macadam,  $21,- 
733.40,  or  bituminous  macadam,  $29,281.05.  Fayette,  1,87 
mile  bituminous  macadam,  $17,333.94;  7.25  miles  bituminous 
macadam,  $58,064.78.  Qallia,  1.04  mile  water  bound  macadam, 
$9,594.43.  Geauga,  5.64  miles  concrete  and  brick,  $71,481.74. 
Harrison,  3.01  miles  water  bound  macadam,  $34,373.49.  Hock- 
ing, 3.04  miles  water  bound  gravel,  $16,867.14.  Knox,  0.94 
mile  water  bound  macadam  and  reinforced  concrete,  $16,- 
911.40.  Logan,  1.32  mile  water  bound  macadam,  $11,960.50. 
Lorain,  '8.93  miles  bituminous  concrete,  tar,  ?155,294.11; 
asphalt,  $157,805.53,  or  reinforced  concrete,  $163,570.47,  or 
bituminous  macadam,  $125,385.86.  Madison,  3.49  miles 
reinforced  concrete  and  brick,  $60,282.71,  to  be  let  in 
three  separate  contracts.  Marion,  3.10  miles  water  bound 
macadam,  $29,544.25.  Medina,  1  mile  concrete,  $11,542.88. 
Meigs,  1.13  mile  brick,  $24,102.30;  1.33  mile  reinforced 
concrete,  $21,804.89.  Montgomery,  2.01  miles  brick,  $45,- 
833.57;  1.44  mile  brick,  $31,532.70;  1.59  mile  brick,  $42,942.86. 
Morgan,  2.37  miles  water  bound  macadam,  $32,763.27.  Musk- 
ingum, 1.45  mile  bituminous  macadam,  $18,359.62.  Perry,  4.26 
miles  reinforced  concrete,  $99,046.50;  alternative  bids  on 
])rick,  $89,305.50.  Portage,  2.63  miles  plain  concrete,  $28,- 
189.99.  Preble,  4.28  miles  bituminous  macadam,  $46,859.84;  1 
mile  surface  treated  macadam,  $7,069.85.  Seneca,  4.37  miles 
water  bound  macadam,  $44,266.63;  alternative  bids  on  bitu- 
minous macadam,  $54,926.63.  Shelby,  3.75  miles  water  bound 
macadam,  $38,082.72.     Wyandot,  1.01  mile  brick,  $22,252.90. 

The  contracts  for  maintenance  and  repair  include  the  fol- 
lowing: Franklin,  2.87  miles  resurfacing  with  bituminous  mac- 
adam, $22,042.02,  or  solid,  natural  lake  asphalt.  $23,931.25. 
Luca^,  1.13  mile  bituminous  surface  treatment,  $3,143.70;  0.75 
mile  bituminous  macadam  surface,  and  5.28  miles  surface 
treatment,  $6,395.44;  3.74  miles  bituminous  surface  treatment, 
$1,854.28;  2.66  miles  patching  and  surface  treatment,  $1,- 
712.62.  Portage,  2.6  miles  bituminous  macadam  resurfacing, 
$24,260.39.  Preble,  4.45  miles  surfacing  with  bituminous  ma- 
cadam, $28,667.82.  Ross,  1.02  mile  water  bound  macadam, 
$6,496.  Wayne,  1.03  mile,  widening  roadway  to  16  ft.  and 
resurfacing  with  bituminous  macadam,  $9,225.12. 


Motor  Tax  Receipts  for  County  Road  Work  in 
New  York  State 

According  to  a  bill  passed  by  the  New  York  Legislature 
at  its  recent  session  and  signed  by  Governor  Whitman,  as 
noted  briefly  in  "Good  Roads"  for  May  27,  50  per  cent,  of  the 
receipts  for  motor  vehicle  licenses  is  to  be  apportioned  among 
the  counties,  the  remaining  50  per  cent,  being  retained  by 
the  state. 

The  law  provides  that  on  or  before  the  tenth  day  of 
each  month,  the  Secretary  of  State  shall  pay  to  each  county 
treasurer  half  of  the  registration  fees  collected  from  their 
respective  counties  during  the  preceding  month.  The  first 
apportionment  will  be  made  during  July.  It  is  expected  that 
the  fund  will  amount  to  approximately  $2,500,000  during 
the  year. 

For  the  five  counties  included  in  the  City  of  New  York  the 
money  will  be  turned  over  to  the  city  chamberlain  to  be 
placed  in  the  general  fund.  In  all  other  counties  the  law 
provides  that  the  funds  shall  be  used  for  road  work. 

Basing  the  estimate  on  the  receipts  for  1915,  the  average 
amount  per  county  will  be  in  the  neighborhood  of  $9,000, 
although  there  will  be  16  counties  outside  of  New  York 
City,  where  the  receipts  will  run  considerably  over  this 
figure.  These  counties  and  the  approximate  amounts  they 
will  receive  are  as  follows: 

Albany,  $16,685;  Broome,  $11,530;  Chautauqua,  $11,695; 
Dutchess,  $12,244;  Erie,  $71,457;  JefTerson,  $10,943;  Monroe, 
$50,920;  Nassau,  $19,904;  Niagara,  $13,937;  Oneida,  $14,359; 
Onondaga,  $28,112;  Orange,  $14,824;  Rensselaer,  $10,046; 
Sufifolk,  $22,629;  Westchester,  $49,588. 
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Shortage     of     Laborers     Hampers     Highway 
Work  in  Many  States 

The  New  York  State  Highway  Uepartmcnt  is  handicapped 
to  a  considerable  extent  by  a  shortage  of  laborers  for  work 
on  the  state  highway  system.  Ordinarily  about  30,000 
laborers  are  employed  on  the  state  roads  from  May  1  to 
December  1.  at  from  $1.75  to  $2  a  day,  but  contractors  are 
finding  it  very  difficult  to  secure  enough  hands  even  at  higher 
figures. 

The  situation  in  New  York  is  reflected  to  a  greater  or 
less  extent  in  practically  all  other  states  and  is  due,  of  course, 
to  the  war  in  Europe  which  has  taken  large  numbers  of 
Italian  and  other  foreign  laborers  from  the  United  States. 


COMING   MEETINGS 


Cleveland,  Ohio,  Planning  for  Large  Amount 
of  Street  Improvement 

Street  improvements  costing  approximately  $10,500,000  are 

under  consideration  in   Cleveland,   O.,  with  more  than  a  fair 

.  chance  of  being  put  through,  according  to  recent  information. 

The  City  Council  has  already  agreed  to  submit  to  a  vote  of 
the  people  at  the  August  primaries  a  proposition  to  issue 
bonds  to  the  amount  of  $3,500,000  for  the  purpose  of  opening 
and  extending  106  streets.  It  is  probable  also  that  a  further 
issue  of  $3,000,000  will  be  submitted  to  a  vote  at  the  Novem- 
l)er  election.  These  funds  are  intended  for  use  in  paving 
repaving  and  improving  existing  roads  and  streets. 

The  County  Commissioners  of  Cuyahoga  County,  of  which 
Cleveland  is  the  county  seat,  have  agreed  to  pay  one-third 
of  the  cost  of  improving  portions  of  county  roads  lying  within 
the  city  limits  and  to  take  care  of  the  expenditure  by  an 
emergency  tax  levy.  This  would  leave  one-third  to  be  paid 
by  the  city  and  a  similar  proportion  by  the  owners  of  abut- 
ting property. 

According  to  present  plans,  the  division  of  cost  of  the 
proposed   improvements   figures   out   in   this   way: 

City  street  openings  and  extensions  to  be  provided  for  by 
bond  issue  to  be  voted  on  in  August,  $3,500,000. 

Paving  county  roads,  city's  share  to  come  out  of  $3,000,000 
bond  issue  to  be  voted  on  in  November,  $2,000,000. 

County's  share  of  the  cost  of  this  improvement  to  be  pro- 
vided by  emergency  tax  levy,  $2,000,000. 

Taxpayers'  share  to  be  assessed  against  abutting  property, 
$2,000,000. 

Street  improvements  to  be  paid  for  by  the  city  out  of 
$3,000,000  bond  issue,  11,000,00;  or  a  total  of  $10,500,000. 

An  ordinance  has  been  passed  l)y  the  City  Council  author- 
izing the  employment  of  prisoners  on  street  work,  but 
Director  of  Public  Welfare  Beman  is  said  to  be  opposed  to 
the  plan  and  is  quoted  as  saying  he  will  not  avail  himself 
of  the  authority. 


NEWS    NOTES 


'I'he  <'ltj  (ouiifll  of  Mllniiuker,  AVI«.,  is  considering  alter- 
native plans  for  a  bridge  acros.s  the  Milwaukee  River  to  con- 
nect Cedar  and  Biddle  streets.  One  plan  involves  the  ex- 
penditure of  $180,000  and  the  other  .$192,500. 


The  Real  KHtate  Bonrd  of  MlnnenpoliM,  Minn.,  is  back  of  a 
movement  to  pave  seven  arterial  thoroughfares  to  the  city 
limits  with  concrete.  It  is  proposed  to  do  the  work  under 
the  Elwell  law  during  the  present  season. 


The  State  Hlghnoy  CommUHlan  of  California  has  requested 
all  district  attorney.s  and  other  prosecuting  officers  in  the 
state,  to  make  it  a  point  not  to  permit  mention  of  the  make 
of  the  car  In  prosecuting  automobilists  for  violations  of  the 
speed  laws.  The  commission  states  that  certain  dealers  are 
making  a  practise  of  testing  the  speed  of  their  cars  on  parts 
of  the  state  highway  and  using  the  records  made  for  advertis- 
ing purposes. 


June  13-14 — Intermountain  Good  Roads  Association. — An- 
nual convention,  Ogden,  Utah.  Secretary,  O.  J.  Stilwell, 
Ogden,  Utah. 

June   20-22.— North    Carolina    Good    Roads    Association 

Annual     convention,     Wilmington,     N.     C.       Secretary,    Dr. 
Joseph  Hyde  Pratt,  Chapel  Hill,  N.  C. 

June  27-30 — American  Society  of  Civil  Engineers. — Annual 
meeting,  Pittsburgh,  Pa.  Secretary,  Charles  Warren  Hunt. 
220  West  57th  St.,  New  York,  N.  Y. 

June  27-June  30 — American  Society  for  Testing  Materials- 
Annual  meeting,  Atlantic  City,  N.  J.  Secretary,  Edgar  Mar- 
burg, University  of  Pennsylvania,  Philadelphia,   Pa. 

August  29-31— League  of  Cities  of  Third  Class  in  Pennsyl- 
vania.— Annual  convention,  Johnstown,  Pa.  Secretary,  F.  H. 
Gates,  Wilkes-Barre,  Pa. 

September  4-8 — Southern  Appalachian  Good  Roads  Asso- 
ciation—Ninth annual  convention,  Lexington,  Ky.  Secretary, 
Joseph  Hyde  Pratt,  Chapel  Hill,  N.  C. 

October  9-13 — American  Society  of  Municipal  Improve- 
ments.— Twenty-third  Annual  Convention,  Newark,  N.  J. 
Secretary,  Chas.  C.  Brown,  702  Wulsin  BIdg.,  Indianapolis, 
Ind. 

February  5-9,  1917 — American  Road  Builders'  Association — 
Fourteenth  Annual  Convention;  Seventh  American  Good 
Roads  Congress  under  the  auspices  of  the  A.  R.  B.  A.,  and 
Eighth  National  Good  Roads  Show  of  Machinery  and  Mate- 
rials, Mechanics'  Hall,  Boston,  Mass.  Secretary,  E.  L.  Pow- 
ers, 150  Nassau  St.,  New  York,  N.  Y. 


Prizes  at  North  Carolina  Good  Roads  Meeting 

One  of  the  features  of  the  convention  of  the  North  Carolina 
Good  Roads  Association,  which  will  be  held  at  Wrightsville 
Beach,  Wilmington,  N.  C,  June  21,  22  and  23,  will  be  the 
awarding  of  first  and  second  prizes  for  attendance.  The 
conditions  governing  the  awards  have  been  worked  out  in 
considerable   detail. 

Awards  will  be  made  to  the  counties  having  the  largest  and 
next  largest  representations,  based  on  the  ratio  of  the  number 
of  persons  attending  to  the  distance  traveled,  the  distance 
being  figured  on  the  railroad  mileage  from  the  county  seat  to 
Wilmington.  Delegates  from  Wilmington  will  not  be 
counted.  Thus  125  persons  from  a  county  whose  county  seat 
is  a  distance  of  25  miles  or  less  from  Wilmington  will  be 
rated  the  same  as  100  from  a  distance  of  26  to  60  miles,  or 
75  from  a  distance  of  61  to  90  miles,  or  50  from  a  distance  of 
91  to  150  miles,  and  so  on. 

Awards  will  also  be  made  to  the  two  cities  having  the 
largest  representation.  Conditions  similar  to  those  noted 
above  will  apply  to  these  awards  with  the  additional  pro- 
vision that  the  ratio  of  the  attendance  to  the  population  of 
the  city  will  lie  considered.  Thus  1-00  delegates  from  a  city 
of  40,000  population  and  over  will  he  rated  the  same  as  75 
from  a  city  of  25,000  and  less  than  40,000,  or  60  from  a  city 
of  25,000  and  less  than  30,000,  or  50  from  a  city  of  20,000 
and  less  than  25,000,  and  so  on. 

Under  similar  conditions  awards  will  be  made  to  organ- 
izations for  attendance  and  distance  traveled. 

There  will  also  be  awards  to  the  counties  making  the  best 
exhibits  illustrating  road  work.  These  awards  will  be  made 
according  to  points  as  follows.  County  road  map,  20;  photo- 
graphs of  improved  roads,  10;  photographs  showing  con- 
struction work,  5;  photographs  of  roads  before  and  after  im- 
provement, 5;  pliotographs  of  county  bridges,  5;  chart  illus- 
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:iating  method  of  handling  road  funds,  10;  chart  showing 
cost  of  improved  road,  bond  issues,  special  taxes,  etc.,  10; 
cross  section  of  roads.  5;  samples  of  road  materials  used,  15; 
installation  of  exhibit,  15;  total.  100  points. 


Inter-Mountain    Good    Roads    Association 

The  annual  convention  of  tlio  Inter-Mountain  Good  Roads 
Association  will  be  held  at  OKden,  Utah,  on  Tuesday  and 
Wednesday.  June  13  and  14,  with  Dr.  L.  P.  McCalla,  Presi- 
dent of  the  association,  in  the  chair. 

The  opening  session  will  be  taken  up  with  addresses  of 
welcome  by  Mayor  \.  R.  Heywood.  of  Ogden,  and  W.  H. 
Wattis,  President  of  the  Weber  Club,  the  president's  annual 
address  and  a  speech  by  Governor  William  Spry,  of  Utah. 
In  the  afternoon  an  inspection  will  be  made  of  the  concrete 
highway  being  built  by  convicts  for  Weber  County. 

State  Road  Engineer  E.  R.  Morgan,  of  Utah,  will  lead 
a  general  discussion  in  the  evening  and  this  will  be  followed 
by  papers  on  "Automobile  Tourists,"  by  J.  David  Larson, 
Secretary  of  the  Salt  Lake  Commercial  Club,  and  "Relation 
to  Road  to  Horse  and  Load,"  by  Prof.  William  Peterson,  of 
the  .\gricultural  College,  Logan,  Utah. 

The  following  papers  are  scheduled  for  the  Wednesday 
morning  session:  "Government  and  Forest  Roads,"  L.  F. 
Kncfpp.  District  Forester,  Ogden;  "Idaho  State  Highways," 
Governor  Moses  Alexander,  of  Idaho,  and  "The  Automobile 
and  the  Road."  .A.  G.  Batcheldcr,  Chairman  of  the  Executive 
Committee  of  the  .American  .Automobile  Association. 

In  the  afternoon  there  will  be  instruction  in  the  building 
of  earth  and  concrete  roads  and  a  demonstration  of  oil  and 
tarvia  topping.  The  convention  will  close  in  the  evening 
with  a  paper  on  "Construction  of  Earth  Roads,"  by  State 
Highway  Engineer  E.  M.  Booth,  of  Idaho,  and  an  illustrated 
talk  on  concrete  road  construction  by  a  representative  of  the 
Portland    Cement    .Association. 


MEETINGS 


Road  Meeting  for  Eastern   Michigan 

A  meeting  ol  those  inlerested  in  tlic  construction  of  good 
roads  in  the  eastern  part  of  Michigan  was  held  at  Saginaw, 
.dich..  May  24  and  25,  under  the  direction  of  the  State  High- 
way Department. 

State  Highway  Commissioner  Rogers  was  the  principal 
spiakcr,  his  address  being  on  the  selection  of  types  for 
county  road  systems.  R.  W.  Roberts,  district  road  engineer 
of  tie  Saginaw  district,  spoke  on  macadam  and  gravel  road 
maintenance.  A  series  of  discussions  was  led  by  several 
county  road  commissioners. 

A  feature  of  the  meeting  was  a  demonstration  of  scarify- 
ing, reshaping  and  rebuilding  a  worn  macadam  road,  under 
the  direction  of  County  Highway  Engineer  W.  J.  CIcary  of 
Berrien  County. 


PERSONAL    NOTES 


C.  W.  Cooper  lias  boon  appointed  City  Engineer  of  An- 
niston.  Ala. 

S.  K.  Titus  has  resigned  as  City  En;4inocr  of  .Arkansas 
City,  Kan. 

J.  R.  Crissey  has  boon  appointed  City  Engineer  of  Johns- 
town, Pa.,  vice  Lee  Masterson,  resigned. 

A.  F.  Macallum,  City  luigineer  of  Hamilton.  Ont.,  has  been 
appointed  Commissioner  of  Public  Works  at  Ottawa,  Ont. 

Charles  Pratt  has  resigned  as  City  Engineer  of  Chanute, 
Kan.,  to  accept  an  appointment  as  City  Engineer  of  Erie, 
Kan. 

G.  N.  Wood  has  been  appointed  City  Engineer  of  Chanute, 
Kan.,  succeeding  Charles  Pratt,  whose  resignation  is  noted 
above. 


The  Cabrillo  Comercial  Club  of  San  Diego,  Cal..  at  a  recent 
meeting  was  successful  in  organizing  a  society  of  San  Diego 
County  engineers,  which  will  have  for  its  chief  purpose  the 
placin;;  of  authentic  engineering  data  at  the  dis|)osal  of  tax- 
payers. J.  E.  Sellers  is  president  and  Paul  Watson  is  secre- 
tary of  the  organization. 


.\t  the  state  convention  of  County  Supervisors  of  Cali- 
fornia, held  at  Redding,  Cal.,  May  26,  resolutions  were 
adopted  favoring  the  proposed  $15,000,000  bond  issue  for 
completing  the  state  highway  system.  Another  resolution 
endorsed  a  bill  exempting  public  officials  from  personal  lia- 
bility  through    defects   of   county   bridges   or   other    public 


The  Hauck  Manufacturing  Co.,  Brooklyn,  N.  Y.,  has  issued 
Bulletin  No.  58-A  descri1)ing  among  other  things  the  Hauck 
patent  kerosene  burners  for  use  under  asphalt  kettles. 

The  Ransome  Concrete  Machinery  Co.,  Dunellen,  N.  J., 
has  opened  a  showroom  in  the  loop  district  of  Chicago,  where 
an  exhibit  of  the  various  machines  and  implements  manu- 
factured 1)y  the  company  will  be  maintained. 


NEWS  NOTES 


The    ■Innril   ut  ('<iiiiicilmt>ii   «(   Dunkirk,  9i.    V. 

about   $250,000   for   paving  this   season. 


plans    to  spend- 


Thi-    Heiiort    «f    the    (.Irand    Jury    of    Ricliland    County,    S.    C, 
commends  tiie  exoeilent  condition  of  tlie  county  roads. 


AdviceH  from  Atlanta,  <ia.,  state  that  owing  to  the  striot 
enforcement  of  prohibition  laws,  there  is  a  shortage  of  con- 
victs which   is  hampering   paving  worlc. 


The  Fldeiil  fourt  ol  Campliell  County,  Ky.,  has  planned  road 
improvements  which  will  cost  nbout  $161,095.  Of  this  sum, 
$8,595  will  be  expended  for  grading  alone. 


The   Htiartl   of   Supervlnorn    ol    Santa    Clara   County,    Cat.,    has 

approved    plans   prepared    by    County   Surveyor   I.   L.   Ryder   for 
14  miles  of  county  highways  to  cost  about  $200,000. 

The  County  Commlnnlonern  of  Hoan  County,  W.  Va..  will  em- 
ploy an  engineer  to  prepare  plans  and  specirieations  for  im- 
proving  the   county   i-oads   at  a   cost   of   about   $250,000. 

The    nepartment    of    Agriculture,    Commerce    anil    InduHtrleo 

of    .S'lUlh    Carolina    intends    to   have    each    of    the    main   arterial 
highways    of    the    state   deslgnalid    by   distinctive    markers. 

Fa.vette  County,  Ky.,  will  construct  20  miles  of  Improved 
roads  on  four  Important  highways  leading  out  of  T.exingloi. 
wit-h   the   proceeds   of  a  recently   voted   bond   issue  of   $300,000. 


C^arbondalc,  I'a..  AuthorMle*  ha  v..  decided  to  Issue  no  permits 
for  tearing  up  streets  for  the  purpose  of  laying  pipes  until 
four  or  five  years  have  elapsed  after  new  pavements  have 
been   laid. 


Chairman  Zouek  of  the  Maryland  RondH  Commlsolon  has  pro- 
tested against  the  Adamson  bill,  now  pending  in  Congress, 
which  abolishes  the  payment  of  motor  license  fees  by  residents 
of  the  District  of  Columbia  for  using  Maryland  roads.  Mary- 
land's contention  Is  that  the  state  has  more  than  1,000  miles 
of  highways  while  the  district  has  only  a  comparatively  small 
mileage  of  city  streets  and  that  a  fair  reciprocal  agreement 
is   impossible. 
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world  will  be  readily  appreciated,  especially  when  the  topog- 
raphy of  the  borough  is  taken  into  consideration.  It  is  felt 
that  a  special  court  can  handle  traffic  cases  more  uniformly 
and  that  the  experience  gained  by  the  court  will  have  a  con- 
structive influence  on  further  traffic  legislation. 
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Pennsylvania   Highway    Department   Reports 
Increased  Motor  Registration 

The  Automobile  Division  of  the  Pennsylvania  State  High- 
way Department  reported  the  receipt  of  $2,002,462  in  motor 
vehicle  registration  and  license  fees  from  January  1  to  the 
close  of  business  June  12.  The  total  amount  received  from 
January  1  to  December  31  last  year  was  $1,665,276.50,  or  less 
than  was  received  up  to  April  25  this  year. 

State  Highway  Department  officials  expect  that  the  total 
amount  received  this  year  will  exceed  $2,225,000.  From 
June  12  to  December  31,  1915,  the  department  received  $210,- 
205.50.  Even  granting  that  these  figures  are  not  exceeded 
this  year,  the  total  receipts  would  be  $2,212,667.50,  but  it  is 
considered  likely  that  the  amount  from  now  on  will  be 
nearer  $500,000. 


Special  Court  to  Handle  Traffic  Cases  in 
New  York  City 

A  traffic  court  to  handle  none  but  cases  involving  viola- 
tions of  city  traffic  ordinances  was  instituted  in  New  York, 
N.  Y.,  on  Wednesday  of  this  week.  There  were  50  cases  on 
the  calendar  for  the  first  day. 

The  need  for  such  a  court  is  apparent  in  statistics  gathered 
by  the  office  of  the  President  of  the  Borough  of  Manhattan. 
According  to  these,  there  are  2,500,000  persons  resident  in 
the  borough,  and  to  these  must  be  added  at  least  1,000,000 
more  persons  who  come  into  the  borough  every  business 
day.  In  the  New  York  district  there  are  registered  103,000 
motor  vehicles  and  13,000  horse-drawn  vehicles,  a  very  large 
proportion  of  which  use  the  streets  of  the  borough. 

That  the  proper  handling  of  the  traffic  resulting  from  this 
population   is    a    problem   probably    without   parallel    in    the 


Lorain,  Ohio,  to  Employ  City  Jail  Prisoners  on 
Street  Work 

The  City  Council  of  Lorain,  O.,  has  passed  an  ordinance  • 
authorizing  the  employment  on  city  street  work  of  city  jail 
prisoners   serving   sentences    for   petty   oflfenses   or   for   non- 
payment of  fines  and  costs  assessed  in  the  criminal  courts. 

It  is  provided  that  prisoners  so  employed  shall  be  paid  at 
the  rate  of  IS  cents  an  hour  until  they  have  served  out  their 
sentences.  The  execution  of  the  ordinance  is  placed  in  the 
hands  of  the  director  of  public  service,  who  is  empowered  to 
delegate  police  powers  to  overseers  who  will  supervise  the 
work. 


Scott  County,  Kentucky,  Plans  to  Improve  32 
Miles  of  Roads 

Seven  state  aid  highways  in  Scott  County,  Ky.,  aggregat- 
ing 32.41  miles,  will  be  improved  by  the  County  Fiscal  Court, 
which  will  receive  bids  for  the  work  on  Tuesday  of  next 
week. 

The  improvements  include  bridge  and  culvert  work  in  addi- 
tion to  road  construction.  The  roads  on  which  the  work  will 
be  done  are  the  Georgetown  and  Cincinnati  Road,  8.75  miles; 
Stamping  Ground  and  Owenton  Road,  4.50  miles;  George- 
town and  Frankfort  Road,  5.75  miles;  Georgetown  and  Lex- 
ington Road,  3.44  miles;  Georgetown  and  Paris  Road,  4  miles; 
Georgetown  and  Old  Oxford  Road,  4.22  miles,  and  the  Depot 
Road,  1.75  mile. 


Creation  of  Highway  Commission  to  be  Urged 
in  Georgia  Legislature 

According  to  present  plans.  Representative  Turner,  of 
Baker  County,  Ga.,  will  introduce  a  bill  providing  for  the 
creation  of  a  state  highway  commission,  at  the  coming  session 
of  the  General  .Assembly  of  Georgia,  which  convenes  June 
28.  The  bill  was  drawn  by  Judge  Moses  Wright,  President  of 
the  Rome,  Ga.,  Chamber  of  Commerce,  and  Charles  S.  Davis, 
former  Commissioner  of  Game  and  Fish. 

The  bill  provides  for  a  state  highway  commission  of  three 
members  to  be  appointed  by  the  governor  for  a  term  of  six 
years,  except  that  the  first  appointees  shall  serve  for  two, 
four  and  six  years,  respectively.  The  commissioners  are  to 
be  allowed  expenses,   but  are   to   receive  no  salary. 

The  commissioners  are  empowered  to  appoint  an  official 
to  be  known  as  the  superintendent  of  public  highways,  who 
shall  be  a  civil  engineer  and  a  road  builder  of  experience, 
at  a  salary  not  to  exceed  $400  a  month.  The  commissioners 
are  also  authorized  to  appoint  such  assistant  engineers  as 
may  be  deemed  necessary  at  salaries  not  to  exceed  ?150  a 
month. 
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It  is  provided  that  the  commission  shall  have  general  super- 
vision over  the  building  and  improvement  of  piil)lic  roads; 
of  locating  and  designating  a  system  of  state  roads;  of  ex- 
tending aid  in  supervision  and  construction  and  maintenance 
of  roads  and  bridges;  of  administering  road  funds  from  what- 
ever source;  of  organizing,  in  conjunction  with  county  auth- 
orities, convict  labor  forces  for  work  on  the  roads  and  of 
all  other  matters  properly  belonging  to  a  highway  depart- 
ment. 

With  regard  to  convict  labor,  the  bill  provides  that  the 
Prison  Commission  of  Georgia  shall  arrange  for  a  reappor- 
tionment of  the  felony  convicts  of  the  state  to  the  counties 
on  a  definite  basis,  as  follows:  First — 15  per  cent,  of  all 
able-bodied,  long-term  felony  convicts  shall  be  apportioned 
for  work  in  state  highway  gangs,  to  consist  of  approximately 
35  convicts  each.  These  state  highway  gangs  are  to  be 
worked  directly  under  the  control  of  the  state  highway 
superintendent  and  his  assistants.  Their  work  will  be  pri- 
marilj-  on  the  construction  of  permanent  highways  connect- 
ing the  commercial  centers  of  the  state.  Second — In  similar 
work  on  the  next  most  important  highways  until  each  county 
in  the  state  has  a  highway  connecting  it  with  the  most 
important  markets.  While  engaged  in  this  work  it  Will  be 
incumbent  on  the  counties  in  which  state  highway  gangs  are 
working  to  provide  funds  for  the  maintenance  of  the  gangs. 
The  remaining  85  per  cent,  of  the  felony  convicts  are  to  be 
apportioned  to  the  counties  under  supervisnon  of  the  county 
authorities. 

The  upkeep  of  the  commission  is  to  be  provided  for,  accord- 
ing to  the  bill,  from  the  receipts  for  motor  vehicle  licenses 
which,  after  the  passage  of  the  bill,  are  to  be  paid  direct  to 
the  commission  instead  of  to  the  secretary  of  state  as  at 
present.  The  bill  provides  the  following  schedule  of  license 
fees:  Motorcycles,  $2;  automobiles  of  less  than  25  horse- 
power, $5;  25  and  under  35  horsepower,  $7.50;  35  horse- 
power and  under  50  horsepower,  $10;  50  horsepower  or  over, 
$15;  motor  trucks  of  one-ton  capacity,  $5;  two-ton  capacity, 
$7.50.  three-tons  or  over,  $10.  Paid  drivers  of  automobiles, 
$3;  paid  drivers  of  atito  trucks,  $2. 


Street  Railway  Company  Will  Pay  for  Paving 
in  Baltimore,  Maryland 

The  street  railway  interests  of  Baltimore,  Md.,  which  were 
relieved  by  a  court  decision  from  the  payment  of  paving 
taxes  amounting  to  about  $1,000,000,  have  oiTered  to  pay 
$100,000  toward  the  paving  of  four  important  city  streets  if 
the  work  can  be  done  this  year. 

An  agreement  has  been  reached  between  the  railway  inter- 
ests and  city  officials  that  150,000  of  the  amount  will  be  paid 
by  the  railway  on  July  1  and  the  remainder  when  the  work 
is  completed.  The  paving  involved  includes  portions  of  Lin- 
den Avenue  and  Monument,  Calvert  and  Light  Streets. 

Recently  officials  of  the  Maryland  State  Roads  Commission 
and  members  of  the  Baltimore  Paving  Commission  made  an 
inspection  of  those  streets  which  the  city  desires  to  improve 
with  its  share  of  the  state  roads  loan  fund.  The  city  is 
entitled  to  receive  about  $500,000  from  this  source. 


Columbiana  County,  Ohio,  to  Award  Twenty- 
four  Road  Contracts 

The  County  Commissioners  of  Columbiana  County,  O., 
have  called  for  bids  on  the  improvement  of  43.94  miles  of 
roads,  to  be  opened  on  June  20,  21  and  22.  The  work  em- 
braces 24  contracts,  the  largest  of  which  is  the  Lisbon-Salem 
Road  in  Center  and  Salem  Townships  and  involves  an  esti- 
mated expenditure  of  $100,000.  The  total  estimated  cost  of 
the  work  is  about  $590,000. 


The  bids  to  be  opened  on  June  20  include  7.45  miles  of 
monolitliic  brick,  3.55  miles  of  water  bound  macadam  and 
4  miles  of  bituminous  macadam.  On  June  21,  bids  are  wanted 
on  5.50  miles  of  monolitWc  brick,  3.52  miles  of  water  bound 
macadam,  8.10  miles  of  bituminous  macadam  and  2.62  miles 
of  grading.  Bids  for  June  22  include  1.40  mile  of  monolithic 
brick.  3.32  miles  of  water  bound  macadam,  0.87  mile  of  l)itu- 
minous  macadam  and  3.48  miles  of  grading. 


Pike  County,  Illinois,  Considering  Plan  to 
Build  150  Miles  of  Roads 

Leading  citizens  of  Pike  County,  111.,  arc  back  of  a  move- 
ment to  construct  a  system  of  roads  connecting  all  of  the 
cities  and  villages  in  the  county. 

The  plan  calls  for  the  construction  of  150  miles  of  roads, 
and  the  matter  will  be  presented  to  the  Board  of  Supervisors 
with  a  view  to  sul)mitting  a  bond  issue  to  the  voters  of  the 
county. 

In  the  meantime  a  traffic  census  will  he  taken  to  determine 
on  which  roads  the  proposed  work  should  be  started.  It  is 
proposed  to  use  local  materials  and  labor  as  far  as  practicable. 


Active  Campaign  for  $7,000,000  Road  Law  in 
New  Jersey 

A  question  of  no  mean  importance  in  the  coming  political 
campaign  in  New  Jersey  will  be  the  Egan  good  roads 
law  which  was  passed  by  the  last  session  of  the  Legis- 
lature and  signed  by  Governor  Fielder,  as  noted  in  "Good 
Roads"   for  April  22. 

The  law,  which  was  introduced  in  the  Legislature  by 
Senator  Charles  Egan  of  Hudson  County  and  which  will 
be  submitted  to  a  referendum  at  the  November  election, 
provides  for  a  bond  issue  of  $7,000,000  for  a  state  Irighway 
system.  Reports  state  that  there  is  considerable  objection 
to  the  proposition  in  many  counties,  principally  on  account 
of  the  creation  of  state  indebtedness,  which  is  not  popular 
in   New  Jersey. 

Those  favoring  the  project,  however,  point  out  that  as 
the  law  provides  for  the  payment  of  interest  and  the  ulti- 
mate liquidation  of  the  bonds  out  of  the  receipts  of  the 
Motor  Vehicle  Department,  there  will  be  no  burden  what- 
ever upon   the   general   taxpayers   of   the   state. 

The  law  provides  for  a  commission  to  consist  of  the 
Governor,  the  President  of  the  Senate,  the  Speaker  of  the 
House,  the  State  Road  Commissioner  and  the  chairmen  of 
the  Senate  and  House  Highway  Committees.  It  provides 
for  the  improvement  of  13  routes,  embracing  about  525 
miles  and  touching  every  county  in  the  state  with  the 
exception  of  Hudson  and  Cape  May.  The  routes  designated 
are  as  follows: 

No.  1.  From  Elizabeth  to  Trenton,  by  way  of  Rah  way, 
Metuchen,  New  Brunswick  and  Hightstown. 

No.  2.  From  Trenton  to  Camden,  Iiy  way  of  Bordentown, 
Fieldsl)oro,  Roebling  and  Burlington. 

No.  3.  From  Camden  to  Al)secon,  by  way  of  Berlin  and 
Hammonton. 

No.  4.  From  a  point  on  Route  No.  1  in  or  near  Rahway 
to  Absecon,  by  way  of  Perth  Amboy,  Keyport,  Middlctown, 
Red  Bank,  Long  Branch,  Asbury  Park,  Point  Pleasant,  Lake- 
wood,  Tom's  River,  Tuckerton  and  New  Gretna. 

No.  5.  From  Newark  to  the  bridge  crossing  the  Delaware, 
by  way  of  Morristown,  Dover,  Netcong,  Budd's  Lake,  Hack- 
ettstown,  Buttsville  and  Delaware. 

No.  6.  From  Camden  to  Bridgeton,  by  way  of  Woodbiiry 
and  Mullica  Hill. 

No.  7.  From  Hightstown  to  Asbury  Park,  by  way  of  Free- 
hold, Jerseyville  and  Hamilton. 
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No.  8.  From  Montclair  to  state  line  at  Unionville,  by. way 
of  Singac,  Wayne,  Pompton  Plains,  Butler,  New  Foundland, 
Stockholm,  Franklin  Furnace  and  Sussex. 

No.  9.  From  Elizabeth  to  Philipsburg,  by  way  of  West- 
field,  Plainfield,  Bound  Brook,  Somerville,  White  House,  Clin- 
ton, West  Portal  and  Bloomslniry. 

No.  10.  From  Paterson  to  Fort  Lee,  by  ^ay  of  Dundee 
Lake  and  Hackensack. 

No.  11.  From  Newark  to  Paterson,  by  way  of  Belleville, 
Bloomfield,  Nutley  and  Passaic. 

No.  12.  From  Paterson  to  Philipsburg,  by  way  of  Little 
Falls,  Pine  Brook,  Parisippany,  Denville,  thence  over  Route 
No.  5  to  Budd's  Lake,  thence  to  Washington  and  Broadway. 

No.  13.  From  New  Brunswick  to  Trenton,  by  way  of 
Kingston,   Princeton  and   Lawrenceville. 

It  is  further  provided  that  the  routes  shall  be  as  short  and 
direct  as  practicable.  Existing  roads  may  be  utilized  wher- 
ever it  is  convenient  to  do  so,  but  the  opening  of  new  roads 
over  rights  of  way  to  be  acquired  may  be  provided  for  when- 
ever the  commission  deems  such  action  desirable.  The  law 
specifies  that  the  materials  used  shall  be  granite,  asphalt  or 
wood  blocks,  concrete,  bituminous  concrete,  asphalt  or  "other 
pavement  having  a  hard  surface  and  of  durable  character." 

With  regard  to  the  financing  of  the  project,  it  is  pointed 
out  that  the  receipts  of  the  Motor  Vehicle  Department  last 
year  were  somewhat  in  excess  of  $1,100,000  and  were  devoted 
to  road  maintenance.  The  proposed  highway  bonds  would 
take  about  $550,000  of  the  fund  for  principal  and  interest  the 
first  year.  It  is  estimated,  however,  that  the  motor  vehicle 
receipts  will  increase  20  per  cent,  a  year  for  about  three 
years,  when  a  nearly  stable  basis  will  be  reached.  This  in- 
crease in  returns,  it  is  asserted,  will  take  care  of  the  bonds 
and  still  give  the  counties  approximately  what  they  are 
receiving  for  road  maintenance. 

A  committee  has  been  formed  by  those  supporting  the  law, 
to  create  sentiment  in  its  favor,  and  to  this  end  meetings 
will  be  held  in  all  parts  of  the  state  between  now  and  Elec- 
tion Day. 


COMING   MEETINGS 


Florida  State  Road  Department  Now  Ready 
to  Assist  Counties 

The  organization  of  the  State  Road  Department  of  Florida, 
which  was  authorized  by  the  last  session  of  the  Legislature, 
has  been  completed  and  the  department  is  now  in  a  position 
to  take  up  actively  the  work  for  which  it  was  created. 

William  F.  Cocke,  State  Road  Commissioner,  has  sent  a 
letter  to  this  effect  to  all  county  boards  and  circuit  court 
clerks,  stating  that  the  department  has  already  compiled 
maps  of  28  of  the  52  counties  of  the  state.  The  remaining 
counties  will  be  mapped  as  soon  as  all  of  the  necessary  data 
are  received. 

Commissioner  Cocke's  letter  also  calls  attention  to  the 
fact  that  the  department  is  ready  to  furnish  assistance  to  the 
counties  in  making  surveys  and  in  preparing  plans,  esti- 
mates and  specifications  for  road  and  bridge  work.  Under 
the  law,  this  work  is  done  without  other  charge  to  the  coun- 
ties than  the  payment  of  actual  traveling  expenses,  where 
such  are  incurred. 

The  law  provides  that  a  quarterly  report  of  all  road  work 
done  in  the  counties  shall  be  filed  with  the  department. 


RoadH  In  Sou»h«e>it«Tn  Maine,  which  were  badly  damaged 
by  a  recent  storm,  as  noted  in  "Good  Roads"  for  May  27, 
are  rapidly  being  put  into  condition  by  the  State  Highway 
Commission  and  the  various  towns  which  have  day  and  night 
forces  at  work. 


June   20-22. — North    Carolina    Good   Roads    Association — 

Annual  convention,  Wilmington,  N.  C.  Secretary,  Dr. 
Joseph  Hyde  Pratt,  Chapel  Hill,  N.  C. 

June  27-30 — American  Society  of  Civil  Engineers. — Annual 
meeting,  Pittsburgh,  Pa.  Secretary,  Charles  Warren  Hunt, 
220  West  S7th  St.,  New  York,  N.  Y. 

June  27-June  30— American  Society  for  Testing  Materials- 
Annual  meeting,  Atlantic  City,  N.  J.  Secretary,  Edgar  Mar- 
burg, University  of  Pennsylvania,   Philadelphia,   Pa. 

August  29-31— League  of  Cities  of  Third  Class  in  Pennsyl- 
vania.— Annual  convention,  Johnstown,  Pa.  Secretary,  F.  H. 
Gates,  WilkesBarre,  Pa. 

September  4-8 — Southern  Appalachian  Good  Roads  Asso- 
ciation— Ninth  annual  convention,  Lexington,  Ky.  Secretary, 
Joseph  Hyde  Pratt,  Chapel  Hill,  N.  C. 

September  13-15. — Washington  State  Association  of  County 
Commissioners — Annual  meeting,  Tacoma,  Wash.  Secre- 
tary, J.  C.   Hansen,   Port  Angeles,  Wash. 

October  9-13 — American  Society  of  Municipal  Improve- 
ments.— Twenty-third  Annual  Convention,  Newark,  N.  J. 
Secretary,  Chas.  C.  Brown,  702  Wulsin  Bldg.,  Indianapolis, 
Ind. 

February  5-9,  1917 — American  Road  Builders'  Association — 

Fourteenth  Annual  Convention;  Seventh  American  Good 
Roads  Congress  under  the  auspices  of  the  A.  R.  B.  A.,  and 
Eighth  National  Good  Roads  Show  of  Machinery  and  Mate- 
rials, Mechanics'  Hall,  Boston,  Mass.  Secretary,  E.  L.  Pow- 
ers,  150  Nassau   St.,   New  York,   N.  Y. 


County  Commissioners  of  Washington 

The  annual  meeting  of  the  Washington  State  Association 
of  County  Commissioners  will  be  held  at  Tacoma,  Wash., 
September  13,  14  and  IS.  The  State  Engineers'  Association 
has  accepted  an  invitation  to  participate  in  the  proceedings. 

While  the  program  has  not  been  completed,  the  following 
papers  have  been  arranged  for:  "Highway  Bridges,"  Dean 
A.  F.  Fuller,  College  of  Engineering,  University  of  Washing- 
ton; "Greater  Efficiency  and  Economy  in  County  Govern- 
ment," Rufus  C.  Holman,  President,  Oregon  State  Associa- 
tion of  County  Judges  and  Commissioners;  "Experimental 
Research  as  Applied  to  Road  Materials,"  Prof.  H.  K.  Ben- 
son, University  of  Washington;  "County  Pavements,"  R.  H. 
Thompson,  consulting  engineer,  Seattle;  "Washington  State 
Roads  and  Permanent  Highways,"  James  Allen,  Washington 
State  Highway  Commissioner. 

There  will  be  a  banquet  at  which  Frank  B.  Cole,  of  Tacoma, 
will  be  toastmaster,  and  it  is  planned  to  have  an  exhibit  of 
road-making  machinery  and  materials. 


The  Utah  State  Hoard  o*  Education  has  endorsed  a  plan  to 
teach  road  building  as  a  part  of  the  high  school  course  in 
civics.  It  is  planned  to  have  the  students  do  maintenance 
work  on  public  highways  leading  to  the  schools  and  this  will 
constitute   "laboratory   work"   in   the   road   building   section. 


Society  for  Promotion  of  Engineering  Education 

The  twenty-fourth  annual  meeting,  known  as  the  Virginia 
meeting,  of  the  Society  for  the  Promotion  of  Engineering 
Education,  will  be  held  at  the  University  of  \irginia.  Uni- 
versity, Va.,  June  19,  20,  21  and  22. 

A  program  has  been  prepared  consisting  of  papers  on  vari- 
ous topics  and  reports  of  the  committees  appointed  for  the 
consideration  of  special  subjects,  each  report  being  followed 
by  a  discussion.  The  election  of  officers  will  be  held  at  the 
morning  session   on   June  21. 

Those  attending  the  meeting  will  be  entertained  at  a  recep- 
tion at  the  Colonnade  Club  and  at  a  smoker  on  the  first  day. 
On  Tuesday,  following  a  luncheon  to  visiting  ladies  at  the 
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Blue  Ridge  Club,  there  will  be  a  trip  to  Monticello,  the  home 
of  Thomas  Jefferson.  Wednesday  afternoon  there  will  be  a 
reception  by  Dean  and  Mrs.  Thornton  of  the  university,  and 
the  annual  dinner  will  take  place  Wednesday   evening. 


MEETING 


The  Engineers'  Club  of  Baltimore,  Md.,  has  elected  the 
following  officers  for  the  ensuing  year:  President,  Alfred 
H.  Hartman;  Vice  President,  Henry  G.  Shirley;  Secretary- 
Treasurer,  William  D.  Janney;  Directors,  Thomas  D.  Pitts, 
Edward  F.  Ruggles  and  Richard  K.  Meade. 


PERSONAL    NOTES 


H.  L.  Hudson  has  resigned  as  City  Engineer  of  Laporte, 
Mich. 

O.  A.  Gierlich  has  been  appointed  City  Engineer  of  El 
Monte,  Cal.,  vice  Robert  L.  Wood,  resigned. 

John  E.  George  has  been  appointed  assistant  to  Chairman 
Frank  H.  Zouck  of  the  Maryland  State  Roads  Commission. 

James  A.  Traphagen  has  resigned  as  County  Superinten- 
dent of  Highways  of  Monroe  County,  N.  Y.,  owing  to  ill 
health. 

George  B.  Marshall,  Superintendent  of  Road  Construction, 
U.  S.  Office  of  Public  Roads,  has  been  assigned  to  the  State 
of  Texas. 

B.  L.  Field,  Assistant  Superintendent  for  R.  G.  Lassiter 
&  Co.,  engineers  and  contractors,  Oxford,  N.  C,  has  been 
placed  in  charge  of  a  contract  for  100,000  sq.  yds.  of  paving 
at  Wilson,  N.  C. 

Louis  Moyer,  Seneca  Falls,  N.  Y.,  has  been  appointed 
County  Superintendent  of  Highways  of  Monroe  County, 
N.  Y.,  succeeding  James  A.  Traphagen,  whose  resignation 
is  noted  elsewhere  in  this  column. 

Elswood  Usinger,  one  of  the  leading  road  and  bridge 
builders  of  New  Jersey,  a  member  of  the  Delaware  River 
Bridge  and  Tunnel  Commission  and  of  the  Board  of  Chosen 
Freeholders  of  Gloucester  County,  N.  J.,  died  recently. 


NEWS  OF  THE  TRADE 


The  Holt  Manufacturing  Co.,  Stockton,  Cal.,  has  issued  a 
folder,  printed  in  two  colors,  describing  the  Holt  "Cater- 
pillar 45." 

The  Lee  Loader  Co.,  Chicago,  III.,  has  moved  its  offices 
and  factory  to  2343  South  La  Salle  Street,  where  it  has  se- 
cured the  larger  quarters  needed  to  take  care  of  its  increased 
business. 

McMahon,  Farrington  &  Baker,  engineers  and  contractors, 
have  recently  organized,  with  offices  in  the  Press  Building, 
Binghamton,  N.  Y.  The  firm  will  do  paving  and  other  con- 
tracting work. 

The  Asbestos  Protected  Metal  Co.,  Pittsburgh,  Pa.,  an- 
nounces that  it  wilt  be  represented  in  Cincinnati,  O.,  and 
surrounding  territory  by  E.  G.  Irwin,  with  offices  in  the  Union 
Trust  Building,  Cincinnati. 


The  Waterloo  Cement  Machine  Corporation,  Waterloo,  la., 
has  issued  a  24-page  booklet  describing  the  new  model  Won- 
der concrete  mixers.  The  booklet  is  printed  in  two  colors 
and  is  profusely  illustrated. 

The  Jennison-Wright  Co.,  Toledo,  O.,  has  recently  moved 
its  offices  to  2^  Broadway,  Toledo,  where,  in  order  to  accom- 
modate its  growing  business,  the  company  has  erected  a  new 
building  to  be  used  exclusively  for  offices.  The  new  location 
is  convenient  to  the  company's  plant. 

The  financial  section  of  the  "Boston  News  Bureau"  states 
that  Warren  Brothers  Co.,  Boston,  Mass.,  has  $2,500,000  6  per 
cent,  preferred  and  $2,000,000  common  stock  on  which  it  has 
just  begun  to  pay  4  per  cent.  The  preferred  represents  cash 
investment,  while  the  company's  patents  and  inventions  are 
represented  by  the  common.  There  arc  nearly  500  stockhold- 
ers, of  whom  about  400  live  in  Boston.  During  1915  the  com- 
pany laid  pavements  in  179  municipalities,  embracing  6,979,366 
sq.  yds.,  of  which  only  50,238  sq.  yds.  were  in  the  City  of 
Boston. 


NEWS  NOTES 


Ouai-hKn  Parinh,  L.n.,  recently   voted   $500,000   worth  o£  bonds 
for  road  construction. 


Sprinsflelil,    Masa.,    is    considering    a    plan    to    widen    Dwiglit 
Street  20  ft.,  at  an  estimated  cost  of  $1,241,000. 


The  City  Commlmion  ot  Blumarok,  X.  D.,  has  decided  to  pave 
two  miles  of  streets  at  an  estimated  cost  of  about  $400,000. 


The  .\nnual  Iluilset  ot  Butler  County,  O.,  recently  completed 
by  the  Board  of  County  Commissioners,  provides  a  road  fund 
ot  $136,000. 

The  Legislature  of  Porto  Rico  has  authorized  the  issuance 
ot  bonds  to  the  amount  of  $2,000,000  for  the  construction  of  roads 
and  bridges. 

San  Bernardino,  Cal.,  will  have  a  special  election  July  25  on 
the  question  of  issuing  bonds  to  the  amount  of  $140,500  for 
municipal  improvements.  Among  other  things,  it  is  proposed 
to  build  three  steel  bridges. 


Lakevlew  Avenue,  Dayton,  O.,  will  be  paved  with  brick  by 
tlie  city  forces  owing  to  the  inability  of  the  city  to  obtain 
satisfactory  bids  from  contractors.  If  the  experiment  is 
successful,  other  streets  may  be  paved  In  a  similar  manner. 


The  Plttaburgrh,  Pa.,  Council  is  considering  a  resolution  whicli 
would  prevent  any  improvement  costing  more  than  $100,000. 
If  adopted,  the  resolution  would  hold  up  for  at  least  twQ 
years,  several  large  street  improvements  now  under  consider- 
ation. 


KdBmont  Avenue,  Cheater,  Pa.,  Is  to  be  widened  to  60  ft. 
between  3rd  and  6th  Streets,  and  made  one  of  the  principal 
business  streets.  The  worli  is  to  be  done  by  a  local  organization 
known  as  the  Edgmont  Avenue  Improvement  Association,  which 
has  a  capital  of  $1,000,000.  Practically  all  of  the  property  needed 
for  the  improvement  has  been  secured. 


Barbourvlllc.  Ky^  Bnslneaa  Men  are  raising  a  fund  for  the 
purpose  of  repairing  the  roads  from  the  city  north  to  Corbin 
and  south  to  the  Bell  County  line.  Knox  County,  of  which 
Barbourvllle  Is  the  county  seat,  voted  $200,000  for  road  Im- 
provements about  14  months  ago,  but  construction  has  been 
held  up  owing  to'  disagreements  over  rights  of  way. 

rive  Important  I>lnka  are  to  be  added  to  the  California  state 
highway  system  In  Southern  California.  These  are  the  San 
Fernando  link  of  6.4  miles  and  the  Whittler  link  o*  14.1  miles 
In  Los  Angeles  County,  and  tljo  Goleta  Boulevard,  i.l  miles  in 
Santa  Barbara  County.  These  are  constructed  under  county 
bond  Issues.  Two  units  of  5.8  and  5.6  miles  respectively  In 
Mono  and  Ventura  Counties,  will  be  constructed  by  the  state. 
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Harbor  Truck  Boulevard  to  be  Built  by  Los 
Angeles  County,  California 

The  Board  of  Supervisors  of  Los  Angeles  County,  Cal., 
has  decided  in  favor  of  constructing  what  is  to  be  known 
as  the  Harbor  Truck  Boulevard,  and  County  Road  Com- 
missioner Joyner  has  been  authorized  to  advertise  for  bids 
for  the  construction  of  the  first  link. 

It  is  intended  that  the  road  shall  be  used  exclusively  for 
trucks  between  Los  Angeles  and  the  harbor  at  San  Pedro. 
The  specifications  call  for  an  8-in.  concrete  surface  with  an 
8-in.  granite  rock  base. 

The  first  link  of  the  boulevard  will  extend  from  Los  An- 
geles to  Compton,  a  distance  of  about  ten  miles,  and  will 
cost  approximately  $145,000,  according  to  preliminary  esti- 
mates. 


Much  Street  Improvement  Provided  for  in 
Philadelphia,  Pennsylvania 

The  Committee  on  Surveys  of  the  Philadelphia,  Pa.,  Coun- 
cils has  approved  ordinances  providing  for  the  development 
of  a  large  territory  in  the  extreme  southwestern  section  of 
the  city,  including  the  establishment  of  new  lines  and  grades 
for  streets  and  the  plotting  of  highways,  boulevards,  park- 
ing places  and  public  parks. 

In  a  series  of  ordinances  provision  is  made  for  the  high- 
v/ay  improvements.  Lines  and  grades  of  streets  are  to  be 
revised  in  the  district  bounded  by  63d  Street,  Elmwood 
Avenue,  70th  Street  and  the  Chester  branch  of  the  Phila- 
delphia &  Reading  Railway. 

The  r'tvision  also  will  be  extended  in  the  section  bounded 
by  WocJdland  Avenue,  Cobb's  Creek,  Darby  Creek,  90tli 
Street,  Tinicum  Avenue,  Island  Road  and  Island  Avenue  to 


provide  for  the  establishment  of  streets  within  the  territory 
bounded  by  these  markings,''  and  Darby  and  Bow  Creek.s, 
the  back  channel,  the  county  line  and  the  Delaware  and 
Schuylkill  Rivers. 

On  the  new  plans  will  be  laid  out  streets,  parkways  and 
parks  as  may  be  necessary  to  complete  the  city  plan  within 
that  area. 

A  revision  to  establish  new  streets,  parkways,  parks  and 
Jjarking  places  in  the  territory  bounded  by  Roxborough, 
Ridge  and  Port  Royal  .\vcnues,  Hagy  Street,  the  county  line 
and  Wissahickon  Creek,  in  the  21st  and  22d  Wards,  is  pro- 
vided in  another  ordinance. 


Supervisors  of  Adams  County,  Illinois,  Create 
More  State  Aid  Roads 

At  a  recent  session  of  the  Board  of  Supervisors  of  Adams 
County,  111.,  the  Committee  on  State  Aid  Roads  recom- 
mended the  creation  of  several  miles  of  additional  state  aid 
roads  in  order  to  bring  the  county's  mileage  up  to  the  per- 
centage  allowed   by   law. 

In  accordance  with  the  recommendation,  the  board  in- 
cluded seven  additional  highways  in  the  state  aid  list  and 
took  under  advisement  a  proposition  to  issue  bonds  to  the 
amount  of  $1,180,000  for  the  purpose  of  surfacing  state  aid 
roads. 


Baltimore,  Maryland,  Paving  Commission 
Gets  $200,000  Loan 

The  Board  of  Estimates  of  Baltimore,  Md.,  at  the  request 
of  the  Baltimore  Paving  Commission,  has  authorized  the 
borrowing  of  $200,000  for  the  purpose  of  carrying  out  the 
commission's  full  paving  plan  for  the  current  year. 

The  last  of  the  $5,000,000  Baltimore  paving  loan  stock 
appropriated  to  the  commission,  was  sold  this  week  and  the 
commission  still  finds  itself  short  the  amount  of  the  pro- 
posed plan,  owing  to  adverse  court  decisions  in  the  matter 
of  the  paving  tax  against  the  street  railway  interests.  The 
plan  is  to  pledge  the  1917  paving  tax  as  security  for  the 
loan. 


Shawnee  County,  Kansas,  Plans  to  Build  Five 
New  Bridges 

It  has  been  decided  by  the  Board  of  County  Commis- 
sioners of  .Shawnee  County,  Kan.,  to  build  five  new  bridges 
in  various  parts  of  the  county,  at  an  estimated  cost  of 
$53,612.54. 

Notice  of  intention  has  been  issued  in  accordance  with 
the  law  in  order  to  permit  a  vote  on  the  question  if  a  vote 
is  demanded. 

The  details  of  construction  and  the  estimated  cost  of  the 
proposed  bridges  are  as  follows: 

No.  1 — 130-ft.  Baltimore  truss,  on  stone  abutments,  over 
Soldier  Creek,  in  Menoken  Township;  estimated  cost, 
$13,149.50. 
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No-  2 — I30-ft.  Baltimore  truss,  on  stone  abutments,  over 
Soldier  Creek,  in  another  section  of  Menokcn  Township; 
estimated  cost,  $13,315.94. 

No.  3 — 100-ft.  Baltimore  truss,  on  concrete  abutments, 
orer  Wakarusa  Creek,  between  Williamsport  and  Auburn 
Townships:  estimated  cost.  $11,468.38. 

No.  4 — SO-ft.  steel-concrete  span  on  concrete  abutments, 
over  Blacksmith  Creek,  in  Dover  Township;  estimated  cost, 
$7,695.96. 

No.  5 — 50-ft.  steel-concrete  span,  on  concrete  abutments, 
over  Deer  Creek,  in  Topeka  Township:  estimated  cost, 
$7,982.76. 


Proposals  for  Road  Work  Received  by  Ohio 
Highway  Department 

The  State  Highway  Ucpartniciit  of  Ohio  recently  received 
bids  in  the  fourth  important  letting  of  highway  contracts 
during  the  present  season.  The  work  is  to  be  done  in  27 
counties  and  the  amount  involved  is  estimated  at  more  than 
$1,300,000. 

Counties  in  which  the  work  is  to  be  done,  together  with 
the  mileage  and  character  of  the  work,  the  names  of  the 
lowest  bidders  and  the  amounts  of  the  bids,  are  given  below: 
Ashland  County— Jeromeville-Sulliv-an  Road,  3.01  miles, 
E.  F.  Downs  &  Co.,  Toledo,  bituminous  macadam,  $45,087.49; 
reinforced  concrete,  $46,766.90.  Ashland-Oberlin  Road,  1.45 
mile,  E.  F.  Downs  &  Co.,  bituminous  macadam,  $19,401.32; 
brick,  $19,247.96.  Ashland-Oberlin  Road,  0.43  mile,  E.  F. 
Downs  &  Co.,  bituminous  macadam,  $5,513.72;  brick,  $5,427.94. 
Jeromeville-Sullivan  Road,  1.37  mile,  E.  F.  Downs  &  Co.,  bi- 
tuminous  macadam,  $18,591.21  ;   brick,  $18,180.01. 

Champaign  County — Troy-Urbana  Southern  Road,  repair- 
ing bridge  over  Mad  River,  Fred  Nagel,  Urbana,  $746. 

Clermont  County — Bethel-Chilo  Road,  1.25  mile,  Han- 
Ion  Construction  Co.,  Cincinnati,  water  bound  macadam, 
«)^0. 

Delaware  County— Columbus-Wooster  Road,  1.80  mile, 
Edwards  Bros.,  Sandusky,  tar  bound  macadam,  $22,500;  as- 
phalt bound  macadam,  $24,350. 

Erie  County — Milan-Ely ria  Road,  2.23  miles,  Huflfman, 
Ackerman  &  Gillespie,  Berlin  Heights,  water  bound  ma- 
cadam, $18,133.50.  Milan-Elyria  Road,  0.72  mile,  Buckeye  En- 
gineering Co.,  Norwalk,  water  bound  macadam,  $9,010;  con- 
crete. Central  Construction  Co.,  Fremont,  $9,788. 

Fairfield  County — Lancaster-Kirkesville  Road  2.06  miles, 
Arthur  &  West,  Jackson,  water  bound  macadam,  $21,033.40; 
bituminous  macadam,  $28,581.05. 

Fayette  County— Hillsboro-Washington  Road,  1.87  mile, 
Mark  &  Van  Gundy,  Washington  C.  H.,  bituminous  macad- 
am, $17,033.94.  Cincinnati-Zanesvillc  Road,  7.25  miles,  Mark 
&  Van  Gundy,  bituminous  macadam,  $57,479.78. 

Harrison  County — Cadiz-Carrollton  Road,  3.01  miles,  J.  P. 
Warrick,  Cadiz,  water  bound  macadam,  $32,884 

Hocking  County— Chillicothe-Logan  Road,  3.04  miles,  E.  C. 
Radebaugh,  Logan,  water  bound  gravel,  $16,860.14. 

Knox  County— Columbus-Wooster  Road,  0.94  mile.  Green 
&  Gettman,  Kent,  water  bound  macadam  and  reinforced 
concrete,  $16,450. 

Logan  County— Bellefontaine-Richwood  Road,  1.32  mile,  L. 
L.  Allen,  Larue,  water  bound  macadam.  $11,500. 

Lorain  County — Cleveland-Sandusky  Road,  8.93  miles,  Pub- 
Be  Construction  Co.,  Elyria,  tar,  $145,200;  asphalt,  $163,250; 
Highway  Construction  Co.,  Elyria,  bituminous  macadam, 
$113,424;  Ohio  Engineering  Co.,  Lorain,  reinforced  concrete, 
$163,250. 

Madison  County— Urbana-London  Road,  reinforced  con- 
crete and  brick,  three  separate  contracts ;  Contract  No.  A, 
aa  miles,  A.  W.  Burns  &  Co.,  Columbus,  $45,994 ;  No.  B,  0.21 
nile.  $8J89;  No.  C.  0.21  mile,  $3,153. 

Marion  County— Marion-Waldo  Road,  3.10  miles,  water 
bound  macadam,  L.  L.  Allen,  Larue,  $28,400. 


Medina  County— Medina-Norwalk  Road,  1  mile,  concrete 
Kennedy-Warner  Co.,   Medina,  $10,688.78. 

Meigs  County— Pomeroy-Marietta  Road,  1.13  mile,  brick 
\Vm.  Miller,  Gallipolis,  $22,564.  Middlcport-Mc.Arthur  Road, 
1.33  mile,  reinforced  concrete,  Mumaw  &  Ross,  Huntinijton' 
W.   Va.,  $20,906.  ' 

Mongomery  County— Dayton-Indianapolis  Road,  2.01  miles, 
brick,  D.  A.  Onkst  &  Son,  Dayton,  $45,581.     Dayton-Green- 
ville Road,  1.44  mile,  brick,  Clifton  Hoolihan,  Dayton,  $30,941. 
Dayton-Covington  Road,  1.59  mile,  brick,  D.  A.  Onkst  &  Son 
$41,605. 

Morgan  County— McConnellsville-Athcns  Road,  2.37  miles, 
water  bound  macadam,  Curtis  &  Thoeneii,  Greenville' 
$31,243.31. 

Muskingum  County— Zanesville-Cincinnati  Road,  1.45  mile, 
bituminous  macadam,  J.  A.  Swingle  Construction  Co.,  Zanes- 
ville,  $17,295.63. 

Perry  County— New  Lexington-Athens  Road,  4.26  miles, 
reinforced  concrete,  H.  C.  Foster  &  Son  Richmond,  Ind.,  $98- 
200;  brick,  $88,800. 

Portage  County— Cleveland-Kent  Road,  2.63  inilcs,  con- 
crete,  S.   S.   Senter,   Canton,  $27,461.35. 

Seneca  County— Fremont-Tiffin  Road,  4.37  miles,  water 
bound  macadam,  B.  D.  Knopper,  Tiffin,  $39,996.63;  bituminous 
macadam,  $50,916.63. 

Shelby  County— Sidney-Wapakoneta  Road,  3.75  miles, 
water  bound  macadam,  Sousley  &  Botkins,  Ada,  $35,422.72. 

Wyandot  County— Kenton-Upper  Sandusky  Road,  1.01 
mile,  brick,  Modern  Construction  Co.,  Fremont,  $21,940. 

Franklin  County— Columbus-Marysville  Road,  2.87  miles, 
repairing  and  extending  the  bridges  and  culverts,  grading 
and  shaping  roadway,  resurfacing  with  bituminous  macadam, 
P.  J.  Conley,  Columbus,  $20,962.46;  solid  lake  asphalt, 
$28,851.69. 

Lucas  County— Toledo-Elmore  Road,  1.13  mile,  patching 
and  applying  bituminous  surface  treatment,  Barrett  Co., 
Cleveland,  $3,143.70.  Toledo-Lansing  Road,  patching,  apply- 
ing surface  treatment  to  all  but  0.75  mile  and  surfacing  with 
bituminous  macadam  to  0.75  mile,  length  6.03  miles,  Doan 
&  Langendorfer,  Toledo,  $6,345.44.  Holland-Sylvania  Road, 
3.74  miles,  surfacing  with  bituminous  treatment,  Barrett  Co., 
$1,854.28.  Toledo-Ann  Arbor  Road,  2.66  miles,  patching  and 
applying  surface  treatment,   Barrett  Co.,  $1,712.62. 

Portage  County — Aurora-Warren  Road,  constructing 
bridges  and  culverts,  grading  roadway  and  resurfacing  with 
bituminous  macadam,  length  2.6  miles,  Wright  &  Chessel, 
Kent,  $23,263.33. 

Wayne  County — Cleveland-Wooster  Road,  constructing  the 
bridges  and  culverts,  grading  roadway,  widening  to  16  ft. 
and  resurfacing  with  bituminous  macadatn,  length,  1.03  mile. 
The  J.  C.  Devinc  Co.,  Alliance,  $8,398.64. 


Warren  Bros.  Co.,   Filbertine   Patent   Upheld 
by  United  States  Court 

Judge  Dickenson  in  the  United  States  District  Court  for 
the  Eastern  District  of  Pennsylvania,  Philadelphia,  Pa.,  on 
June  17,  rendered  a  decision  for  the  plaintiff  in  the  case  of 
Warren  Brothers  Co.,  vs.  W.  C.  Evans  of  Ambler,  Pa. 

The  case  grew  out  of  the  award  of  two  contracts  by  the 
Pennsylvania  State  Highway  Department  for  Filbertine 
Road  to  the  defendant  in  the  suit.  The  plaintiff  corpora- 
tion set  up  the  claim  that  the  Filbertine  specifications  pro- 
vided a  construction  which  infringed  upon  its  basic  patent, 
which  had  already  been  adjudicated  in  other  courts,  and  that 
the  defendant's  claim  of  anticipation  was  merely  a  chance 
construction  showing  a  lack  of  uniformity  even  on  the  two 
wagonloads  of  asphalt  and  gravel  mixture  used. 

The  construction  of  the  two  Pennsylvania  highways  was 
held  up  pending  a  disposition  of  the  case  and  is  now  en- 
joined.    The   highways   are   No.    131,   Chester   County,   East 
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Marlljoro   ami   Kcmiett  Townships,   19,978  sq.   yds.,   and   No. 
30,  Hiiiitingtoii  County,  Henderson  Township,  38,555  sq.  yds. 
Judge  Dickenson's  decision  contains  an  interesting  ruling 
on   patents   and  anticipation  and  is   given  below: 

Due    to    the    interesting    subject    matter    of    this    controversy, 
or    to    its    admirable    presentation    by    counsel,    or    doutless    to 
both,    it    is    with    a    feeling    almost    of    regret    that    we    accept 
the    compulsion    to    take    the    excluding    view    of    it    which    we 
have    taken.   The   case   in   its   formal   features   is    the    ordinary 
one    of    the    claim    of    a,    proprietary    right    in    a    product    based 
upon   the  issue  of  letters  patent  and  a  denial  of  their  validity. 
The    patent    bears    the    number    727,505,    was    issued    for    the 
claimed   invention  of  Frederick  John   Warren  and  now  belongs 
to    the   plaintiff   by   assignment.      The    invention    is    based   upon 
the  discovery  or  recognition  of  a  fact  which  however  familiar 
it  may  be  to  the  initiated  seems  so  startling  to  the  uninformed 
mind   that   there   Is   a   hesitation   in   Its   statement   for   fear   of 
misconception.      The    fact,    however,    as    we    understand    It    is 
this:     If    a    delimited    space    be    occupied,    as    nearly    as    may 
be,    by   broken   material    of   a    uniform    unit    size   of   the    parts 
of    which    it    is   made   up    the    proportion    of    the    total   volume 
of    the    space    which    will    be    void    or    unoccupied    by    the    ma- 
terial will  be  about  the   same   no  matter  what   the  size   of  the 
unit    parts.      If    it    is    desired    to    relatively    reduce    the    voids 
this    result    is    accomplished    not   by   reducing   the    size    of    the 
unit   parts    (still    retaining   their   uniformity),   but    by   varying 
the  sizes  of  the  parts.     The   desired  condition  of  a  road  when 
perfected  is  that  the  material   of  which   it  is  composed  should 
present    the    feature    of    a    solid    mass    in    that    the    whole    road 
space    should    be    free    from   voids.      Time    and    use    direct    their 
efforts   towards   bringing  this   about   and   would   eventually  ac- 
complish   this    result    were    it    not    for    the    faster   working   dis- 
rupting  influences   of  water,   frost  and   the  displacing  pressure 
of     heavy     travel.       This     solidity     must,     in     consequence,     be 
produced    before    the    road    is    used.      The    ideal    construction    is 
then    the    mosaic.      The    large    voids    between    the    large    units 
to   be   filled  as  .nearly   as   may   be   with   units   as   large   as   the 
space    will     accommodate    and     to    repeat    this     down    to    the 
smallest   units   and   then   to   cement  the   whole   by   a   binder   so 
that   you    have   a   road    unit   made   up    of   solid   material.      The 
vital  elements   of  the   defense  presented   require   the   claims   of 
the  patent  to  be   so  interpreted   that   the   defendant's  pavement 
can    be    held    not    to    infringe    or    to    compel    an    interpretation 
so    broad    as    to    open    them    to    the    successful    assertion    of 
anticipation.      The    real,    at    least,    in    the    sense    of    the    first, 
question  involved  is  whether  there  is  now  any  question  which 
is   an   open   one,   always   excepting,    of   course,    the   question    of 
infringement.     There  is  a  substantial   (although  not  a  formal) 
concession     that    the    present    case    is    to    be    so    determined 
Independently    of    the    merits    of    the   question    of   the    validity 
of  a  patent,   there  must  come  a  time  when   that  question  must 
be   deemed    to   have   been   settled    whether   rightly   or  wrongly, 
nevertheless,   settled.     If   this    be    not   so,    rights   evidenced   by 
letters   patent   are    no   rights    at    all.      All    whicli^can   profitably 
be  said  upon   the  subject  of  the  validity  of  this  patent   (except 
upon  subsequently  discovered  evidence  of  anticipation)   is  em- 
braced   in    the    opinion    accompanying    rulings    already    made. 
That   of  Judge   Lurton   and   the   comments   of   Judge   Anderson 
afford   a   suflicient   reference.     This   patent   was   issued   May   5, 
1903.     Time   will   therefore   soon  heal   any   hurt   which   the   up- 
holding of  its  validity  may  have  done  to  the  rights  of  others. 
Such   validity  is   supported   by   the   prima   facie   findings   of   the 
Patent    Office.      It    has    confirmation    in    a   juridical    experience 
so    extensive    that   a    mere    list    of    the    cases    in    which    it    has 
been     litigated/    would     unduly     lengthen     this    opinion.       This 
experience   has  embraced   adjudications   not   only   in   a   number 
of    the    District   Courts   but    in   the    Circuit   Courts    of   Appeals 
in    two    different   circuits,   and   recognition    in    three   other   cir- 
cuits   supplemented    by    consideration    in    almost,    if   not   quite, 
a  round  dozen  of  applications  for  preliminary  injunctions.     Out 
of   all    of   this   judicial   consideration    something   in   the   nature 
of    the    establishment    or    denial    of    some    definite    rights    must 
have  resulted.     What  we  find  has  resulted  is  the  establishment 
of  the  validity  of  claims   5,   6,  9   and   11   of  this  patent  beyond 
the    reach    of    successful    attack    upon    any    grounds    then    liti- 
gated.     (Warren    v.    Owosso;    166    Fed.,    309.      V/arren    v.    New 
York    187    Fed.    831.)      However   free   courts   of   different   terri- 
torial jurisdictions,  liaving  equal  powers  and  of  like  authority 
(such   as  the  appellate  courts  of  the  several  states  and  circuit 
courts   of  appeal),   may   be   to   accept  or   refuse   guidance  from 
each    other,    trial    courts    ordinarily   do   not   enjoy   and    cannot, 
without  just  criticism,   assert   a  like  freedom.     We   deem   our- 
selves controlled  by  the  rulings  of  circuit  courts  of  appeal   of 
other   circuits   until   the   court   of    our   own    circuit   has    passed 
upon    the    same    question.      This,    of   course,    is    not   because   of 
the   res  atljudirata   principle   but   of   comity   and    the   acceptance 
of  decided  cases  as  a  statement  of  what  the  law  Is.     Because 


of  these  rulings  there  remains  In  this  case  only  the  question 
of  Infringement  and  the  consideration  of  any  evidence  of 
anticipation  not  before  considered.  Thl»  view  places  the 
burden  of  the  argument  after  prima  facie  evidence  of  In- 
fringement  upon   the   defendant. 

The  defense  of  anticipation  may  first  be  considered.  The 
only  new  feature  in  this  is  the  so-called  McGovern,  or  more 
properly,  Blake,  pavement  or  part  of  a  pavement  which  has 
been  found  in  an  alley  at  the  rear  of  No.  1442  Arapahoe 
.Street,  in  the  City  of  Denver.  The  genesis  of  this  pavement 
is  worth  tracing.  It  antedates  the  Warren  patent.  Parts  of 
it  bear  a  strong  likeness  if  not  similitude,  to  the  bitullthlc 
pavement.  In  point  of  fact  It  would  seem  that  parts  of  It 
could  be  found  which  would  resemble  almost  anything.  This 
is  because  of  its  origin.  It  cannot  be  said  to  have  been  made 
by  McGovern  who  had  nothing  to  do  with  its  actual  construc- 
tion, nor  by  Blake,  who  did  have  something  to  do  with  it.  It 
would  be  more  correct  to  say  that  it  made  itself.  It  came  Into 
existence  after  this  fashion.  A  pavement  there  could  be  laid 
only  at  the  Instance  of  abutting  property  owners.  McGovern 
was  one  of  them.  All  the  others  wanted,  or  were  at  least 
j>ersuaded  to  accept,  an  asphalt  pavement.  McGovern  in- 
sisted upon  having  stone.  Doutless  what  he  had  in  mind  was 
a  cobble-stone  or  belgian  block  pavement.  The  result  of  his 
attitude  was  that  an  asphalt  pavement  was  laid  except 
opposite  his  property.  To  meet  his  views  or  appease  his 
opposition  Blake,  who  was  City  Contractor,  had  stone  dumped 
there.  The  broken  stone  was  of  all  sizes.  The  material  used 
in  the  paved  part  of  the  street  supplied  the  necessary  binder. 
It  is  now  found  that  in  places  the  mixture  was  such  as  to 
show  a  very  fair  counterpart  of  the  Warren  pavement.  In 
other  places  the  accidental  mixture  was  different.  Can  this 
be  said  to  be  such  an  anticipation  as  to  defeat  the  patent? 
Something  of  the  same  question  arose  in  the  former  cases 
with  respect  to  other  pavements.  It  was  met  with  the  observa- 
tions that  if  "somebody  had  in  fact  made  the  (Warren)  com- 
position before  he  did  this  does  not  necessarily  defeat  his 
patent." 

In   considering  anticipation   defences    (prior  use   or  prior  in- 
vention)   we    start    with    the    presumption    that    the    patentee 
is    the    first    inventor.      This    must    be    overcome    and    by    that 
measure    of   proof   which    the   law   requires.      The   effect   given 
to   prior   use,    prior   invention,   prior   publication,    prior   patents, 
is  based  upon  essentially  the  same  thought — the  denial  of  the 
claimed   invention.      There   are   two   thoughts   in   the   statutory 
meaning    of    invention.      One   is    the    idea    of    originality,    either 
of   discovery   or   of  creation;   the   other,   the   idea   of   priority   or 
of  novelty.     Each   of   two   or   more  persons  may   independently 
discover  or  invent  something.     Each  is  an  inventor.     One,  how- 
ever,   was   prior   in    time.      The   accomplishment    of    the    second 
man    lacks    novelty.      The    policy    behind    the    patent    laws    is 
applied  in  view  also  of  two  things.    One  is  to  encourage  Inven- 
tion and  stimulate  effort  by  recognizing  and   rewarding  merit. 
The  other  is   to   be  just  to   other  inventors  and   to   the   public. 
Neither  the  first  inventor  nor  the  public  will  have  taken  from 
them  what  is  already  theirs  for  the  benefit  of  one  who,  however 
deserving    as    an    inventor,    has    added    nothing    to    the    puolic 
possessions.     There   is  also  a   secondary   policy   operating   as  a 
rule  of   evidence.      It   is   pursuing  a  sound  and   indeed   a  neces- 
sary policy   to   assume   the   second   producer   knew   of   and   had 
the    aid    of   such    knowledge    of    prior    use,    prior    disclosures    in 
publications,   and   prior  patents— in   other  words,  he   is  held  to 
a  knowledge   of  the   prior   art.     The  principle  is   clear  enough, 
but   when    it    comes    to    be    applied    in    instances    of    prior   use, 
or    prior    invention,    common    knowledge    of   human    nature,    or 
a   very   limited    experience,   will    convince   us   of   the    necessity 
„    extreme  care  in   its  application.     Hence  the  rule  requiring 
high   standard   of  proof  to   overcome   the   prima  facie   rights 
of  a   patentee.     There   Is   no   suggestion   of  actual   purlolnment 
of   ideas.      There    is   no   conflicting   claim    of   another    inventor 
The    real    question    here    is   whether   the    claimed   discovery   of 
Warren   was   already   part   of   the   public   possessions.      A   very 
practical   touchstone   may   be   supplied   in   this   test.     A   useful 
road   can   be   made   according   to   the   Warren   formulae.      It   is 
the    product   however   to    which    he   makes   claim    and    not    the 
process.     If,    therefore,    someone   had    previously   produced    the 
product  it  had  thereby  become  a  public  possession  and  it  will 
not   be    taken   from   the   public    to    be    given    to    Warren.      The 
quality   of   stability  is   one   of   the  things   which   gives  value   to 
a   road.      The   previously   produced   road    (in   common   with   the 
Warren   road)    possesses   this  quality.     It   Is   of   "«   '-P-™ 
whether    the    maker   of    the    road    understood   or    could   give    a 
statement  of  the  "why"   of  this  result   or  had  an  appreciation 
of   the  principles   of  its  construction.     Road  making  Is  an   art 
Is    well    as    a    science.      If   McGovern    or    Blake    had    produced 
the  Warren  pavement  before  Warren  did  there  was  no  novelty 
m   the  Warren  product.     This  point  of  the  argument  for  de- 
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fendant  Is  clearly  presented  and  driven  home.  Let  us  g;o  to 
Ihe   extreme   verge   on    the   other   side. 

The  practice  of  the  art  of  road  making  was  limited  to  a 
mixture  of  pitch  and  sai)d  or  Hne  stone,  the  small  units  of 
which  «-ere  of  a  uniform  size.  Without  thought  or  intention 
on  the  part  of  anyone,  stone  material  or  varying  sizes  had 
been  dumped  In  some  place  together  with  some  pitch.  The 
mixture  happened  to  be  in  such  proportions  of  stone  of  differ- 
ent sizes  and  of  pitch  as  that  the  result  was  the  same  as  the 
material  of  the  present  bitulithic  road.  Subsequently  some- 
one discovered  the  present  method  of  producing  this  material 
hnd  was  awarded  a  patent  on  his  product  If  the  first  dump- 
heap  was  found  would  Its  existence  defeat  the  patent  as  an 
anticipation?  Would  it  make  any  difference  if  the  dump- 
heap  further  happened  to  be  within  the  limits  of  a  road? 
Between  these  two  extremes  is  to  be  found  the  line  which 
separates  what  Is  from  what  18  not  an  anticipation.  Anticipa- 
tion is  essentially  u  fact  to  be  found.  We  do  not  think  the 
existence  of  an  isolated  product  blindly  produced,  and  un- 
recognised for  wliat  it  really  was,  never  produced,  and  in  that 
sense  abandoned  to  oblivion,  is  sufficient  merely  because  of 
Its  resurrection  to  defeat  a  patent.  It  would  be  inaccurate 
to  call  it  "an  abandoned  experiment"  because  that  would  give 
It  a  merit  which  could  not  be  claimed  for  It.  It  Is  found  not 
to  be  an  anticipation  because  theVe  is  in  such  an  instance  of 
production   and   use   no   prior   use   of   this   product. 

If  the  plaintiff  was  relying  upon  a  process  and  not  a  product 
claim,  the  defense  of  non-infringement  would  be  hard  to 
meet.  As  against  a  product  claim  the  defense  is  as  hard  to 
allow  without  a  denial  of  all  right  in  tlie  plaintiff.  The 
differentiation  which  the  State  Highway  officials  make  is  im- 
pressive at  first  blush  but,  to  use  a  colloquial  expression, 
"gets  us  nowhere,"  because  its  statement  of  the  different  modes 
of  road  construction  is  no  denial  of  the  further  statement 
that  the  product  of  the  third  may  be  an  infringement  of  a 
product    patent   owned   by   the    users   of    the    first. 

If  It  were  not  for  the  adjudications  referred  to  we  might 
readily  yield  to  the  persuasiveness  of  the  very  able  counsel 
for  defendant  and  be  convinced  by  the  forceful  argument  ad- 
dressed to  us,  but  we  have  not  been  able  to  see  how  we  can 
follow  him  without  refusing  to  follow  courts  by  which  this 
patent  has  been  held  valid.  For  this  reason  the  bill  of  the 
plaintirr  is  sustained  and  the  usual  form  of  decree  In  favor  of 
the   plaintiff,   with   costs,    may    be   submitted. 


COMING   MEETINGS 


June  27-30 — American  Society  of  Civil  Engineers. — Atinual 
meeting,  Pittsburgh,  Pa.  Secretary,  Charles  Warren  Hunt. 
220  West  S7th  St.,  New  York,  N.  Y. 

June  27-June  30— American  Society  for  Testing  Materials- 
Annual  meeting,  Atlantic  City,  N.  J.  Secretary,  Edgar  Mar- 
burg, University  of  Pennsylvania,  Philadelphia,   Pa. 

August  29-31— League  of  Cities  of  Third  Class  in  Pennsyl- 
vania.— .Annual  convention,  Johnstown,  Pa.  Secretary,  F.  H. 
Gates,  WilkesBarre,  Pa. 

September  4-8— Southern  Appalachian  Good  Roads  Asso- 
ciation—Ninth annual  convention,  Lexington,  Ky.  Secretary, 
Joseph  Hyde  Pratt,  Chapel  Hill,  N.  C. 

September  13-15.— Washington  State  Association  of  County 
Commissioners— Annual  meeting,  Tacoma,  Wash.  Secre- 
tary, J.  C.  Hansen,  Port  Angeles,  Wash. 

October  9-13— American  Society  of  Municipal  Improve- 
ments.— Twenty-third  Annual  Convention,  Newark,  N.  J. 
Secretary,  Chas.  C.  Brown,  702  Wulsin  Bldg.,  Indianapolis, 
Ind. 

February  5-9,  1917— American  Road  Builders'  Association- 
Fourteenth  Annual  Convention;  Seventh  American  Good 
Roads  Congress  under  the  auspices  of  the  A.  R.  B.  A.,  and 
Eighth  National  Good  Roads  Show  of  Machinery  and  Mate- 
rials, Mechanics'  Hall,  Boston,  Mass.  Secretary,  E.  L.  Pow- 
ers, 150  Nassau  St.,  New  York,  N.  Y. 


purpose  of  forming  a  state  good  roads  day  association. 

This  meeting  is  the  outcome  of  a  meeting  held  at  Pitts- 
burgh last  spring  when  a  number  of  representatives  of  west- 
ern counties  agreed  to  do^  all  that  they  could  to  make  Good 
Roads  Day  successful  this  year,  and  arranged  for  a  meet- 
ing to  be  held  in  June  in  Harrisl)urg,  at  which  time  repre- 
sentatives from  each  county  in  the  state  would  be  invitcil 
to  be  present  so  that  the  state-wide  movement  might  1)0 
perpetuated. 

The  Washington  County  representatives,  headed  by  J.  M. 
McKee,  Secretary  of  the  Washington  County  Good  Roads 
Association,  took  the  lead  in  the  matter  and  it  was  arranged 
that  Mr.  McKee  should  send  out  the  call  for  the  June 
meeting. 

.\mong  those  who  will  lie  present  at  this  meeting  will  he 
Dr.  W.  D.  Martin,  of  California,  Washington  County,  tq 
whom  belongs  the  credit  for  having  originated  state-wide 
Good  Roads  Day  in  Pennsylvania.  Dr.  Martin  is  expected 
to  make  an  address. 


PERSONAL    NOTES 


A.  H.  Gilbert  has  been  elected  Commissioner  of  Streets 
and  Public  Utilities  of  Newton,  Kan. 

DeForest  A.  Wheelock  has  resigned  as  City  F.ngineer  of 
Warren,  Pa.,  to  enter  private  practice  with  his  son,  H.  A. 
Wheelock. 

Gault  Applegarth,  formerly  a  resident  engineer  for  the 
Maryland  State  Roads  Commission,  has  been  appointed 
Road  Commissioner  for  Chestertown,  Md. 

Alson  Rogers  has  been  appointed  City  Engineer  of  War- 
ren, Pa.,  succeeding  DeForest  A.  Wheelock,  whose  resigna- 
tion is  noted  elsewhere  in  this  column. 

A.  J.  Fasenmyer  of  the  Pennsylvania  State  Highway  De- 
partment, has  been  appointed  Road  Superintendent  for  Blair 
and  Caml)ria  Counties.  Pa.,  succeeding  R.  L.  Devereaux, 
resigned. 

Sidney  A.  Butler,  who  was  prominent  in  the  good  roads 
movement  and  who  organized"  the  Los  Angeles  County,  Cal.. 
Good  Roads  Association,  died  recently  at  his  home  in  Los 
.'\ngeles. 

James  H.  McClure,  well  known  as  a  bridge  contractor, 
died  recently  at  his  home  in  St.  Paul,  Minn.  He  is  said  to 
liave  built  the  first  bridge  across  the  Mississippi  River  at 
.\noka,   Minn. 

Mortimer  L.  Neinken,  Brooklyn,  N.  Y.,  has  been  awarded 
the  prize  of  $100  offered  by  the  Barber  Asphalt  Paving  Co., 
i'hiladelphia,  Pa.,  to  students  of  highway  engineering  at 
Columbia  University,  New  York  City,  for  an  exhaustive 
study  on  "Comparison  and  Selection  of  Roads  and  Pave- 
ments." 

I-^ouis  Moyer,  Seneca  Falls,  N.  Y.,  has  been  appointed 
.Superintendent  of  Highways  of  Seneca  County,  N.  Y.,  vice 
James  A.  Traphagen,  resigned.  Through  an  error  it  was 
stated  in  "Good  Roads"  last  week  that  Mr.  Moyer  had  been 
appointed  Superintendent  of  Highways  of  Monroe  County, 
an  office  which  J.  Y.  McClintock  has  held  for  many  years. 


Yazoo    County,    Miss.,   has    voted    to    issue    bonds    to    the 
1  mount   of  $625,000  for   the  construction   of  roads. 


The  County  Commissioners  of  Knox  County,  Ind.,  have 
awarded  three  contracts  for  gravel  road  construction.  The 
ag;iregate  mileage  is  7.22  and  the  amount  involved  is 
.?  114,264.79. 


Pennsylvania  Good  Roads  Day  Association 

Representatives    from    every   county   in    Pennsylvania   will 
meet  at   the   capitol,   Harrisburg,   Pa.,   on    Monday   for   the 


The    County    Highway    Commission    of    Humboldt,    Cal., 

recommends  a  bond  issue  of  $1,500,000  for  the  i)urpose  of 
constructing  concrete  roads  to  connect  all  of  the  larger 
centers  of  population  in  the  county. 
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